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READ ME
HOW TO USE THIS GUIDE

Strange that a guide should require a guide, and yet in the
seven years since the Navy Departnent Guide to Malaria
Prevention and Control was first published, numerous
significant changes in malaria prevention and control have
occurred, and have influenced this guide to a greater or |esser
degr ee.

o Chloroquine resistance of P. falciparum has beconme nearly
wor | d-wi de, maki ng chl or oqui ne an obsol escent drug in
sone respects.

0 Resistance to other drugs, including Fansidar® quinine,
and nefloquine, is cropping up in nunmerous |ocations
around the worl d.

o Chloroquine resistance of P. vivax, long feared, has
finally occurred in Papua New Guinea and Irian Jaya.

0 An increased appreciation of the significance and
spectrum of conplicated nmalaria has devel oped, along with
the need to treat it as a nedical energency, in an
i ntensi ve care setting whenever possible.

o The denonstration that |1V quinidine gluconate is an
appropriate substitute for 1V quinine, thereby making IV
medi cations universally available for conplicated
mal ari a.

0 The release of nmefloquine for prophylaxis and treatnent
of malaria. |In many respects this is the ideal
antimalaria drug, but this status is tenpered by its
expensi ve cost, especially for mass prophyl axis.

o Fansidar® has proven too toxic for routine prophyl axis,
but retains a special, quite narrow, niche for
presunptive treatnment of selected febrile episodes.

o Doxycycline has energed from being a second-line drug, to
beconme one of the workhorses for mlitary malaria
pr ophyl axi s.

0 Universal testing of Naval personnel for GSPD deficiency

has called into question the desirability of routinely
prescribing primaqui ne for all personnel.

CH 1 AUG 95 X



0 The devel opnent and rel ease of pernmethrin as a repellent
for clothing and other fabrics provides additional
protection, and additional duties for malaria discipline.

o Wth the obsol escence of chloroquine, the useful ness of
the W1 son-Edeson test is largely gone. There is no
conparable test for other drugs to nonitor conpliance in
t aki ng mal ari a chenoprophyl axi s.

Thus the good old days, when chl oroqui ne, primquine, and "C-P
tabs,"” were all one needed to know about nmalaria, are |ong
gone, never to return. The overriding fact of malaria
prevention and treatnent today, is that these activities are
conplicated, and require a great deal of individualized
managenent. The second edition, therefore, cannot hel p but be
| onger and nore detail ed.

In order to help the reader find precisely the information
he or she needs, extensive use is nmade of headi ngs and
subheadi ngs in the chapters thensel ves. These are also |isted
in the Table of Contents, so the reader can skimthat to find
the sections of interest. |In addition, there is a detailed
i ndex. Tables, algorithnms, and a conprehensive collection of
appendi ces all provide detailed, often step-by-step,
information on specific topics. These too are listed in the
Tabl e of Contents.

CHAPTER-BY-CHAPTER SUMMARY:

1. "Introduction"” - This can be skipped by everyone except
t hose who i ke to know the historical perspective of the
probl em at hand. Discusses the extent of the world-w de

mal aria problem the WHO s eradication efforts, and the U S
Navy's historical experience with malari a.

2. "Geographic Distribution of Mlaria" - Provides an overvi ew
of where malaria is found throughout the world, and the

resi stance patterns. Although useful as an orientation,

medi cal personnel deploying on an operation are strongly

advi sed to consult a DI SRAP (Di sease Ri sk Assessnent Profile),
avai l abl e from the nearest NAVENPVNTMEDU ( Navy Environnenta

and Preventive Medicine Unit), or the NAVENPVNTMEDU itsel f, for
the | atest and nost detailed information.

3. "Life Cycle and Host-Parasite Interactions"” - a brief,
pai nl ess, discussion of the nmalaria life cycle. This can be
omtted, especially when faced with a sick patient. However,
the life cycle is a fundanmental bit of know edge that nakes a
| ot of what follows later, much nore |ogical to understand and
fol | ow.

CH 1 AUG 95 Xi



4. "Diagnosis, Oinical Presentation, and Cinical Course"
The first six sections are mandatory reading for all Navy

Medi cal Departnment personnel who nay becone involved in a

mal aria case. They are as inportant for corpsnen as for
physi ci ans, since a corpsman often has the awesone
responsibility of being the first person to think "malaria,"
and thereby start the diagnostic and treatment train in notion.
The subsequent sections, dealing with the definition and

mani festations of conplicated malaria, will primarily be of use
to physicians, particularly those whose nedical unit has sone
sort of intensive care capability, and who may therefore have
to treat a conplicated nalaria case. However, the initia

mani festation of malaria, seen by the corpsman, may al so be
that of conplicated nalari a.

5. "Treatnent of Malaria" - The first five sections are
mandatory reading for all Navy Medical Departnent personnel who
may beconme involved in a nalaria case, corpsnmen as well as
physicians. In particular, all personnel must be intimtely
famliar wwth Section 5, Patient Transfer and Mnitoring
Gui delines, and be prepared to put theminto effect
expeditiously. Special enphasis nust be paid to the | ast
paragraph of this Section, which deals with the need to begin
treatment pronptly, even before the patient is transferred.
Details of the use of various antimalarials will primarily be
of interest to physicians, however all personnel should be
aware of the information discussed under Ancillary Treatnent
Topics. Physicians, in particular, nmust be well aware of the
| ast Section, Common Errors of Antimalarial Chenotherapy.

6. "Mlaria Prevention and Control in the Mlitary" - A very
brief introduction.

7. " Chenoprophyl axis" - This chapter will be of particular
useful ness to Medical Departnent personnel deployed with

Mari nes, Construction Battalions, or other personnel depl oyed
inthe field in malarious areas, and who are likely to need to
prescri be chenmoprophylactic drugs there. 1t discusses the
general principles of prophylaxis, provides a Table and
Algorithmto help select the appropriate drug, and di scusses
each chenoprophylactic drug individually. It also outlines the
i nformati on whi ch nust be docunented in each individual's

heal th record regardi ng prophylaxis (drug prescribed, duration,
counseling provided). Information on the proper use of the
W | son- Edeson test is al so provided.

8. "Personal Protection Measures for Malaria" - This chapter
too will primarily be of use to Medical Departnent personnel
depl oyed with Marines, Construction Battalions, or other
personnel in the field. It provides detailed instructions for
the use of repellents (DEET, pernethrin), and speci al
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protective clothing such as the nesh jacket or nosquito
netting.

9. "Malaria Unit Protection Measures" - This chapter will be
of use primarily to Preventive Medicine Technicians (PMs),
Environnental Health Oficers (EHGs), and entonol ogists. It

di scusses in detail considerations for selecting a site for a
field canp, techni ques of nosquito surveillance, and

envi ronmental nosquito control nmeasures. O her corpsnen and
physicians may also find the information useful, either as
background information or in the absence of any of the above
personnel .

10. "Pharnmacol ogy of Antimalarial Agents" - Background
information primarily of interest and useful ness to physicians.
However corpsnen who prescribe chenoprophyl actic agents shoul d
also be famliar with the sections covering those drugs they
prescri be.

11. "d ucose- 6-Phosphat e Dehydrogenase (GPD) Deficiency" -
Mandatory reading for all Medical Departnent personnel who
prescribe primaquine. Discusses in detail the effect of

pri maqui ne in the presence of GPD deficiency, inplications of
this, and strategies for prescribing prinmquine and dealing
with adverse outcones. This chapter will primarily be of
interest to physicians, however circunstances may ari se when
corpsnen may have to prescribe prinmaquine, or be responsible
for individuals in their units who are taking prinmaquine.

12. "Navy Responsibilities in Malaria Control" - Wo all is
i nvol ved, from Fl eet and Force Conmanders on down to the
hospital corpsman, and what are their roles and
responsibilities.

Appendi ces - These provide specific information, the nature of
which wll be self-evident fromtheir titles.

And finally, sone thoughts on the nature of this book.

o The goal was to produce a "stand-al one" field manual,
smal | enough to fit conveniently into a seabag, but
conpr ehensi ve enough to provide workable, pragmatic
gui dance on nearly any situation a physician or corpsman
m ght encounter, alone, in the field.

o Limted, rigid prophylactic and treatnent regi nens are no
| onger appropriate for malaria. An attenpt has been nade
to provide sufficient guidance to allow the physician or
corpsman to devel op an appropriate solution to any
situation, in arelatively straight forward fashion
However the old days of "Don't let '"emthink, just tel
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"emwhat to do," as guidance for witing a guide such as
this, are gone.

o Wiether the manual is too big and too detailed, or
insufficient, can only be judged as it is used in the
field. However, the intent was to err on the side of too
much information, rather than not enough.

0 Suggestions to wite two guides - one for physicians and
one for corpsnmen - were considered. However there seened
to be no way to determ ne where to draw the |ine
del i neating what was sufficient information for corpsnen.
Such an operation carried a certain risk anyway of
arousing the ire of corpsnen insulted at where the line
was drawn. Besides, who ever heard of a Navy corpsman
who woul d be content with only his or her own version and
woul d forego obtaining a physician version.

AEEEEIAEAEIAAITAEAITAATAAITAAALAATAAITAAAAITAAAAITAAITAATAAITAAAAITAAIXTAITXAAKXAAAXAXX

KEY TO CHANGE 1
Change 1 nodified the Second Edition as foll ows:

o Changes to Chapter 7 recommendations on nefl oqui ne
chenopr ophyl axi s and chl oroqui ne (or chl oroqui ne-pri maqui ne)
term nal prophyl axis.

o Correction of mnor errors noted in previous errata sheet.

0 Updating Appendix 2, Malaria Ri sk by Country, and Appendi x
7, SF 600 sanpl e.

o Scanning all graphics (Appendix 2 and Figures 1,4,5,6) and
incorporating these digital inmages into the conmputer file
containing the manual's text. The printed nanual may be
ordered from Navy Environnental Health Center. The nmanua
is also alvailable in WrdPerfect 6.0 format fromthe Nava
Environnental Health Center library.
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CHAPTER ONE

| NTRODUCTI ON

STATEMENT OF THE PROBLEM

Mal ari a poses a hazard to mlitary personnel and their
dependents deployed to, living in, or traveling through areas
at risk for malaria. Resistance to standard chenoprophyl actic
and treatnment drugs has been denonstrated in malaria parasites
in nost parts of the world. Simlarly, significant insecticide
resi stance has been denonstrated in the Anophel es nosquito
vect ors.

Mal aria is commonly debilitating to individuals who | ack any
immunity to it, and may be fatal if inproperly treated. About
1.5 mllion deaths annually are due to this disease, making it
one of the nost frequent causes of death worldw de. The Wrld
Heal th Organization estimates there are 100 mllion cases each
year, although one authority, in 1986, estimted that there
were 489 mllion cases. O these, 234 mllion were estimated
to be due to Plasnodiumfalciparum resulting in at |east 2.3
mllion deaths.

Unfortunately, nmany people are unaware of the risks for
acquiring this disease and the severity of its conplications.
However, the risk of acquiring malaria can be m nimzed by
usi ng the personal protection neasures and chenoprophyl axis
outlined in this manual. WMl aria prophylaxis and control are
essential to protect the health of Navy and Marine Corps
personnel, and their beneficiaries, and to maintain
oper ati onal effectiveness.

WORLD HEALTH ORGANIZATION MALARIA CONTROL EFFORTS

Mal aria, the nost prevalent of all human di seases, has
caused nore deaths than any other infectious disease. It
affects primarily the popul ations of tropical and subtropical
regions of the world where environnmental conditions favor
stabl e, infected Anophel es nosquito popul ati ons. Qutbreaks may
devel op whenever mmj or displ acenents of people occur, such as
during mlitary conflicts, social upheavals, or natural
di sasters.

According to the Wrld Health O gani zati on (WHO), 2.12
billion people, representing 42% of the world' s popul ati on,
were living in malaria risk areas in 1987. Except in areas
endenmc for P. falciparummalaria, the inpact of the disease is
i nsidious rather than dramatic. It causes chronic suffering,
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results in an increased nunber of deaths from other causes, and
decreases |ife expectancy. For centuries malaria has al so had
a profound inpact through restriction of economc activities
and social progress in |large areas of the world.

ERADICATION EFFORTS

In the 1950's, the WHO enbarked on a programto eradicate
mal aria. After sonme initial successes in areas other than
tropical Africa, it becanme apparent that the goal of malaria
eradi cation was unattainable with avail abl e nethods of
control. Anmong the technical obstacles encountered were the
devel opnent of resistance to insecticides by the nosquito
vector, and by P. falciparumto chloroquine. O her obstacles

were econonic, political, and educational. Problens of poverty
and illiteracy, commonly but not exclusively seen in devel oping
countries, are major obstacles to nmalaria control. Funds for

medi cations, insecticides, and other neasures are often
limted. Sinpler nmethods of control, such as avoi di ng exposure
to nosquitoes, are often not practicable. 1In the late 1960's,
the WHO changed its goal of malaria eradication to one of

mal aria control, wth an enphasis on neasures that will bring
about a decrease in disease transm ssion.

Al t hough these circunstances required a change in policy
fromone of eradication to one of malaria control, 43 (30% of
the 143 countries originally considered nalarious had achi eved
and mai ntained nmal aria eradication by 1987. |In many countries,
the norbidity and nortality caused by nalaria, and the
preval ence of the di sease, have been reduced to | ow | evels.
Overall, however, the global preval ence of nalaria has
increased in recent years. O the 2.12 billion people living
in mal arious areas in 1987, approximately 445 mllion lived in
areas where no prograns for malaria control had ever been
inplenmented. U S. mlitary personnel will encounter malaria in
many areas of depl oynent around the world.

FUTURE CONTROL METHODS

In the past, malaria control involved the elimnation of
parasites in man by drugs, prevention of malaria by the use of
personal protection neasures, direct attack on the Anophel es
female with adulticide insecticides, and control of nobsquito
| arvae. Wiile these nethods are still the cornerstones of
current malaria control progranms, new devel opnents may change
future control efforts.

The devel opnent and testing of new antimal arial drugs, which
started in Wrld War Il, continues under the coordination of
the Walter Reed Arny Institute of Research. Since its
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i nception, nore than 250, 000 conpounds have been screened in
primary tests. This effort includes screening avail able
conpounds, as well as the synthesis of new ones.

An area of research which potentially could revol utionize
control prograns is the devel opnent of an antinmalarial vaccine.
The di scovery of nethods for growing nalaria parasites in the
| aboratory has nmade it possible to study the organisnis
antigens and their stimulation of an i nmune response. Although
experinmental malaria vaccine trials in humans are being
conducted, their efficacy has been frustratingly disappointing.
An effective vaccine for field use probably will not be
avai |l abl e for a nunber of years.

MALARIA IN THE NAVAL FORCES AT WAR - HISTORICAL REVIEW

Communi cabl e and vector-borne di seases have resulted in nore
casual ties than conbat-induced wounds and injuries.
Hi storically, malaria has seriously conpromsed US. mlitary
canpai gns fought in tropical environnments. It has been an
i nportant di sease hazard to Naval Construction Battalions,
speci al warfare personnel, shore support activities, and
Marine Corps units. Also at risk have been aviation personnel
transmtting malaria transm ssion areas, |ine forces, and
medi cal rapid deploynent forces. Shipboard personnel have been
at risk when visiting ports where malaria transm ssion was
docunented. These mlitary needs have driven advances in
mal aria prevention and control, such as new antimal ari al drugs
and new net hods of chem cal and environnental control of the
vect or.

WORLD WAR |

During 1917 and 1918, nmal aria accounted for 4,746 new
hospi tal adm ssions, 68,373 | ost man-days, and seven deaths in
the naval forces. To reduce the risk of infection, ships had
screens installed over the ports and hatches prior to entering
a mal arious area. Crew nenbers used nosquito netting for
berths. After sundown, head nets and | eggi ngs were used while
st andi ng wat ches topside. Quinine was used for both treatnent
and prevention of nalaria.

Naval land units in the United States and overseas al so
waged canpai gns against malaria. Control neasures included
nosqui to eradi cation, screening all buildings, and enforcing
the use of head nets and gl oves while on sentry duty. Efforts
to elimnate the nosquito vector included elimnation of |arval
habitats by applying acid sulfate of soda to marshes, filling
swanpl ands with coral fill, and oiling accunmul ati ons of fresh
water. Training sites, such as rifle ranges, were carefully
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selected to avoid nosquito breeding areas. Despite the serious
and persistent efforts nade by both shore and afl oat comuands,
mal aria continued to be a major problemfor naval forces during
and after World Var I.

WORLD WAR | |

From 1941- 1945, mal aria was responsible for 111,675 new
hospi tal adm ssions, 3,310,800 | ost man-days, and 90 deaths in
the naval forces. Plasnodiumvivax was responsible for 29% of
the deaths and 81% of the adm ssions. P. falciparum caused
56% of the deaths and 9% of the adm ssions.

In 1943, the Navy Medical Departnent's major problens were
the malaria and filariasis encountered by the naval forces in
the Pacific Islands. 1In that year alone, an average of 5, 332
men were on the daily sick list due to malaria, 4,148 of whom
were marines. The noneffective ratios for naval forces and the
Marine Corps were 253 and 1,325 per 100, 000 average strength,
respectively. Construction Battalions in the South Pacific
were severely affected by nal ari a.

Mal aria contributed greatly to term nating the courageous
defense of Bataan in the Philippines. Anong those units which
saw t he npst combat, nmlaria caused nore than five tinmes the
nunber of casualties than did wounds and ot her battle-rel ated
i njuries.

When t he Japanese occupi ed I ndonesia, the Allies' main
source of quinine was elimnated. This created a serious
mlitary problem as Allied forces were engaged in sone of the
nost mal ari ous areas of the world. Consequently, research in
synthetic antimalarial drugs was given a higher priority. The
CGermans, who had synthesized antimal arial conpounds as early as
1934, were also attenpting to find new and better
antimalarials. The French had obtai ned sanpl es of sone of
these drugs in 1941. Tests confirmed their high activity
against malaria parasites. This information was transmtted to
the United States where an extensive program of
chenot herapeutic research had al ready begun.

KOREAN WAR

During the Korean War (1950-1953), malaria accounted for
4,397 new adm ssions, 49,293 sick-days, and no deaths. P.
vi vax caused 87% of the malaria cases. P. falciparumonly
caused 1% of the cases.

Most Navy cases of malaria occurred anong Mari ne Corps
personnel, and nost mani fested synptons after they returned to
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the United States. Wiile in Korea, the troops were given
weekl y suppressive therapy wth chl oroquine. Upon an

i ndi vidual's departure from Korea or other malaria endemc
regi on, primaqui ne was prescribed. However, once troops |eft
Korea, there was a marked decrease in conpliance with the

pri maqui ne reginmen, resulting in many del ayed primary attacks
of vivax malaria after arrival in the United States.

As had been seen in Wrld War 11, the nalaria experience of
the Marine Corps in Korea was worse than that of the Navy and
Marine Corps in other parts of the world (Table 1).

TABLE 1

NAVY MALARI A | NCl DENCE DURI NG THE KOREAN WAR
RATE PER 100, 000 AVERAGE STRENGTH

1950 1951 1952 1953

Marine Corps in Korea 80* 320 570 600
Naval Forces Worl dw de 12 98 114 228

* Rate is for August-Decenber 1950 only.
VI ETNAM CONFLI CT

Mal aria had a significant inpact on naval forces during the
twel ve years (1962-1973) of the Vietnam Conflict. There were
21,695 new adm ssions and 46 deaths reported in 10.5 years of
record keeping. Malaria was responsible for 187,478 sick days
in the seven years for which data are avail abl e.

One of the major differences between this conflict and the
Korean War was that the najority of cases were due to
falciparummalaria (61% rather than to vivax malaria (18%
| nformation as to species causing deaths is inconplete. P.
fal ci parum accounted for 72% of deat hs, but none were
attributed to P. vivax.

As in other wars, the malaria incidence rate for naval
forces in Vietnamwas nmuch greater than that for naval forces
in general. Malaria was practically nonexistent anong
shi pboard sailors and was relatively rare in the United States,
but it was quite common in Vietnam Consequently, during the
Vietnam Conflict, the worldwi de nmalaria rate for nava
personnel varied wth the proportion of personnel in Vietnam
and their incidence rates of malaria. As expected, rates were
hi gher for the Marines than for other naval forces.
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Wi |l e the nunber of naval personnel in Vietnam doubled from
1966 to 1969, the incidence of malaria increased nore than
fivefold (Table 2). The Navy Medical Statistics for fiscal
year 1969 noted that this precipitous rise in malaria incidence
occurred despite ever increasing enphasis on pesticides and
prophyl actic drug progranms. The benefits of these prograns
were | argely negated by changes in conbat tactics fromthe
def ense of fixed bases to nobile air supported sorties into
rural areas. This precluded effective attenpts at nosquito
control. In addition, conbat personnel sonetines avoi ded
taki ng prescribed chl oroqui ne-pri maqui ne prophyl axi s because of
undesirable side effects, primarily gastrointestinal disconfort
and diarrhea. Finally, the presence of drug-resistant
parasites in the five northern provinces of South Vietnam an
area in which the Marine Corps operated, undeterm ned
chenopr ophyl actic efforts.

TABLE 2
NAVY AND MARI NE CORPS MALARI A | NCI DENCE

DURI NG VI ETNAM CONFLI CT
RATE PER 100, 000 AVERAGE STRENGTH | N VI ETNAM

TI ME PERI OD* RATE
FY 1966 890
FY 1967 1,710
FY 1968 2,000
FY 1969 4, 860
FY 1969 7,160
FY 1970 3,620

*FY = fiscal year; (1 July - 30 June); CD = calendar year. CD
1969 figures are for the last half of CD 1969 only, to allow
for the transition fromreporting on an FY basis to a CD basis.

Appendi x 1 provides a nunerical summary of the naval forces'
experience wwth malaria during Wrld War |, World War |1, the
Korean War, and the Vietnam Conflict.

CURRENT MALARIA EXPERIENCE

In recent years the incidence of malaria anong active duty
personnel has been |ow - 24 cases in 1987, 60 in 1988, 67 in
1989, and 144 in 1990. The nunber of people actually exposed
to mal ari a cannot be determ ned. The proportion by species

varies. |In 1987, 58% of cases were falciparum and 33% vi vax.
In 1988, 15% were fal ci parum and 58% were vivax. In 1989, 59%
fal ci parum and 31% vivax. |In 1990, 48% fal ci parum and 35%
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vivax. Gven the small nunber of cases, the overall species
proportions were significantly influenced by the proportions
associated with | ocal outbreaks. The proportion by Service

al so varies. A large majority of cases conme fromthe western
Pacific, primarily the Marine Corps anphi bi ous training beaches
in Subic Bay, Republic of the Philippines. Wth increased
Marine Corps training in Thailand, increased nunbers of cases
are originating there. Mlitary operations in Genada and
Panama produced negligi ble nunbers of malaria cases, primarily
because of the brief duration of exposure.

Navy activities in the Persian GQulf in the late 1980's were
not associated with malaria. There have been no cases of
mal ari a anong Navy or Marine Corps personnel due to duty during
Operation Desert Shield/Storm This is attributed to an
absence of malaria in Saudi Arabia (except the extrene
sout hwestern corner) and in Kuwait. Arny personnel suffered
about 15 cases of malaria, acquired during operations in
southern lraq. (Marine Corps forces did not enter Iraq.)
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CHAPTER TWO

GEOCGRAPHI C DI STRI BUTI ON OF MALARI A

GEOGRAPHIC DISTRIBUTION OF MALARIA - OVERVIEW

The preval ence of malaria in any specific area varies
dependi ng upon the season, the climate, nalaria eradication
efforts and other factors. Urban areas, particularly the port
areas, are often free of malaria even in countries where
malaria is endemc. Simlarly, malaria is often not found
above a particular altitude, which varies fromcountry to
country. The preval ence and types of resistance to
antimal arials can change rapidly. This chapter is designed to
provi de an overvi ew of the world-w de preval ence of malari a.
As such, it is a generalization, and will not be optimally
useful when confronting a specific operational commtnent.
Detail ed, up-to-date, information and reconmendati ons for
treat nent and chenoprophyl axis can be obtained fromthe Navy
Environnental and Preventive Medicine Units ( NAVENPVNTMEDUs),
whi ch are listed, including addresses and phone nunbers, in
Appendi x 9, "Malaria Consultants."”

A particularly useful service of the NAVENPVNTMEDUs is their
production and distribution of country specific DI SRAPs
(Di sease Ri sk Assessnent Profiles), VECTRAPs (Vector Risk
Assessnent Profiles), and D VRAPs (D sease Vector Risk
Assessnent Profiles). DISRAPs provide information as to the
preval ence of a variety of operationally inportant diseases,
i ncluding antibiotic resistance and preventi on neasures.
VECTRAPs and DI VRAPs provide detail ed entonol ogical information
relevant to vector identification and control. All three
products are updated twice a year, and are available in hard
copy or on shipboard conputer-conpatible floppy disks.
(Requesting commands are asked to provide an appropriate nunber
of bl ank disks.)

The advisability of contacting a NAVENPVYNTMEDU to obtain the
nost current information regarding malaria (and ot her
di seases), prior to a deploynent or operation, cannot be over
enphasi zed.

GEOGRAPHIC AREAS OF RISK

The geographic distribution of malaria occurs between 45°N
and 40°S latitude. Practically all endem c mal aria areas of
the world are situated within regions having a nean sumrer
tenperature of at |east 16°C (60.8°F). Appendix 2 shows the
principal regions of malaria transm ssion as well as the
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severity of the threat, as of 1991. Appendix 2 also identifies
areas of antimalarial resistant P. falciparumnmalaria, as of
1991. Appendix 8 |lists other sources of current information on
mal aria ri sk.

AFRICA

Wth few exceptions, the threat of malaria is wi despread in
Africa. Plasnodiumfalciparumis responsible for nost of the
mal aria i n sub-Saharan Africa and in southern Africa.

Resi stance to chloroquine by P. falciparumis w despread

t hroughout nost of this range. Resistance to Fansidar®

(sul fadoxi ne and pyrinmet ham ne) has been reported in Angol a,
Tanzani a, Malawi, and Kenya. |In sone of the countries, there
is high level resistance to these drugs, although not yet of
the intensity characteristic of Southeast Asia. There are

i solated reports of resistance to nefl oquine.

Pl asnodi um vivax is responsible for nmuch of the malaria in
northern Africa. Tunisia, much of Libya, Cape Verde, and the
sout hern part of South Africa currently have limted risks of
mal aria. Well-conducted antimalarial activities in Al geria and
Li bya are responsible for the decrease in the nunber of nualaria
cases there.

P. vivax malaria is rarely found in black Africans due to
the genetic absence of the Duffy antigen on their red bl ood
cells (RBCs). This antigen nust be present for vivax parasites
to penetrate the RBC. In contrast, an unknown proportion of
bl ack Anericans have reacquired the Duffy antigen, and are
susceptible to vivax mal ari a.

NORTH AMERICA

Al t hough once endemic for malaria, the United States has
eradi cated nalaria. Mst malaria diagnosed here is acquired
during foreign travel; however, there are rare outbreaks due to
| ocal transm ssion. The nobst recent ones were in 1987-1990, in
the San Diego, California area. Malaria has al so been
eradicated in Canada, with only scattered reports of inported
cases.

Maj or areas of Mexico have experienced successful
eradication activities. However, transm ssion persists on the
west coast despite intensive control efforts, and in the
Yucat an Peni nsul a.
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CENTRAL AMERICA

Mal aria exists in all countries in Central Anerica,
primarily as P. vivax. Panama has confirmed
chl oroqui ne-resi stant P. falciparum Resistance to Fansidar®
IS suspect ed.

In nost Central Anerican countries, there are areas where
the previous gains of malaria control have been | argely I ost,
primarily due to insecticide resistance of the vector.
Conversely, in other areas that were originally nmalarious,
transm ssi on has been significantly reduced or elim nated.

THE CARIBBEAN

Er adi cati on prograns have elim nated indigenous nalaria from
nost of the Caribbean. Malaria is now endemc only in Haiti
and the western part of the Dom nican Republic, mainly as P.
fal ci parum Chl oroqui ne resi stance has not been report ed.

SOUTH AMERICA
Tropi cal South America

Venezuel a and Guyana were anong the first countries to
eradi cate endem c malaria by using residual insecticides to
elimnate the vector. However, in Guyana, natural transm ssion
has recurred after cases were inported fromother countries.
Currently, nost of the malaria in Venezuela is P. vivax, with
significant increases in the prevalence of P. falciparum In
Guyana, P. falciparumis nost prevalent. There is chloroquine-
resistant P. falciparumin both countries. Guyana also reports
Fansi dar®resistant P. fal ci parum

In the other countries of tropical South America (French
Gui ana, Paraguay, Bolivia, Colonbia, and Peru), transm ssion
occurs in areas that had previously experienced good control or
even eradication. For Colonbia, Bolivia, and Peru, the current
| evel of transm ssion is significant. The predom nant parasite
in all of these countries, other than French Guiana, is P.
vivax. In Colonbia, P. falciparumis also a serious problem
In French Guiana, P. falciparumis the parasite nost often
transmtted. P. falciparumresistance to chl oroqui ne has been

reported in all of these countries except Paraguay.

The |l ast few countries of tropical South Anmerica, Brazil,
Ecuador, and Suriname, have had successful eradication efforts
in major areas, but transm ssion has increased in sonme regions
despite active control prograns. The major species of malaria
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in Brazil and Surinanme is P. falciparum VWhile vivax malaria
is the nost common form seen in Ecuador, falciparumnmalariais
also a significant problem Al three countries have reported
chl oroqui ne resistance, with Brazil and Suriname reporting
Fansi dar®resistant P. falci parumas well.

Tenperate South Anerica

Chile, Uruguay, and the Falkland Islands are currently free of
mal ari a. However, the northern part of Argentina still has
out breaks of malaria, mainly due to P. vivax.

ASIA
Sout hwest Asi a

In many of the smaller countries in this region, nmalaria
transm ssion has been interrupted or elimnated. Currently,
only inported cases occur in Cyprus, Lebanon, Jordan, |srael,
Kuwai t, Bahrain, and Qatar.

In Turkey, lraqg, the United Arab Emrates (UAE), and Syri a,
l ocal transm ssion still occurs, mainly due to P. vivax.
Set backs to malaria eradication in Turkey and lIraq are
partially due to resistance of the nosquito vectors to
insecticides. Transm ssion of malaria also occurs in parts of
extrenme sout hwest Saudi Arabia, Oran, and Yenen where the
primary parasite is P. falciparum |Isolated reports of
chl oroqui ne-resi stant P. fal ci parum have cone from Owan, and
Yenen.

M ddl e South Asi a

Malaria is endemc in every country of this region except
for the Mal dives. The nost common threat is vivax nmal aria,
al though, there are regions where P. falciparumis the
predom nant species. Chloroquine resistance is w despread
t hroughout the entire region, except in Bhutan.

Control prograns in Afghanistan and Iran have experienced
setbacks as a result of resistance of the nosquito vectors to
the insecticides and internal political problenms. Sri Lanka
had a vigorous control programfor about twenty years, but
cut backs in control efforts resulted in an increase in the
i nci dence of malaria (including epidemcs of vivax malaria).
Bangl adesh and I ndia have i nportant nosquito vectors that are
exophilic (i.e. do not readily enter houses) and therefore are
poorly controlled by residual insecticides. However, the
mal ari a i nci dence has been greatly reduced in certain regions
of India and Bangl adesh.
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Sout heast Asi a

Mal aria is endem c throughout this region except in Brunei
Darussal am and Si ngapore, where only inported cases occur.
One reason for the wi despread problemin this region is the
exi stence of inportant exophilic (outdoor) vectors, which are
poorly controlled by residual insecticides, usually used
i ndoors. This problem has been seen in Myanmar (Burnma),
Thai |l and, and Vietnam Another control problemis resistance
of endophilic (indoor) vectors to the residual insecticides DDT
and dieldrin, as seen in Indonesia.

Control prograns have hel ped in Vietnam and Denocratic
Kanmpuchea (Canbodi a), where the primary endophilic vectors are
still sensitive to residual insecticides. However both of
t hese countries have had significant problens with malaria in
recent years, primarily in rural areas. Control prograns have
been partially successful in Indonesia and Ml aysi a, where the
ri sk of disease renmains w despread, but limted to focal areas.

The predom nant mal aria species in nmany of these countries
is falciparum This species is even becom ng nore prevalent in
the northern provinces of Vietnam where vivax mal aria had been
t he nost comon form of the disease.

Chl oroqui ne resistance is wdespread in all of the malarious
areas of this region, including the Philippines. In focal areas
of the Philippines, resistance to chloroqui ne nmay be very hi gh.
Despite this, chloroquine resistance was not seen on the Marine
Cor ps anphi bi ous training beaches (Red, G een, Wite, Blue,and
Purple) on Subic Bay until early 1990, when the first presuned
cases were reported. These included both Philippine natives
l[iving in the beach area, for whom R- 11 resistance was
docunent ed, and several Marines who failed chl oroquine
treatnment of falciparummalaria. There have al so been several
reports of Marines wth vivax malaria, acquired in the training
beach areas, who had recrudescences of their malaria despite
treatnent with chl oroqui ne and standard primaqui ne treat nent
(15 ng per day). The latter raises the possibility that sone
vivax malaria acquired there may be relatively resistant to
pri maqui ne.

Myanmar (Burma), Thail and, Denocratic Kanpuchea (Canbodi a),
Vi et nam Mal aysi a, and I ndonesia have reported
Fansi dar®resistant P. falciparum Quinine resistance has al so
been reported fromthese areas, especially Thail and, Kanpuchea,
and Vietnam There is sone evidence of nefloquine resistance
inthe latter two countries. These multiple drug resistant
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parasites contribute significantly to the malaria control
failures in this section of the world.

East Asi a

Japan, Hong Kong, Taiwan, Macao, Korea, and Mongolia are
mal aria-free. Al though the incidence is decreasing, malaria is
preval ent in the east-central and southern provinces of China.
The nobst common species is P. vivax, but highly
chl oroqui ne-resistant P. falciparumis also present.

EUROPE

Mal ari a has been eradi cated from Europe other than sone
small foci in the southern USSR. However, increasing nunbers
of inported mal aria cases are being seen.

OCEANIA

Mal ari a has been eradicated from Australia where only
i nported cases now occur. Many of the islands of the South
Pacific are free frommalaria. The incidence of malaria is
very high in Papua New Guinea, and the disease is endemc in
Vanuatu (New Hebrides). Falciparummalaria is the primry
species in both regions. Despite efforts to control the
di sease, there is also a high incidence of nalaria in the
Sol onon | sl ands.

All three of the malarious areas in Cceania have reported
chl or oqui ne-resi stant fal ci parum cases. Papua New Gui nea has
reported Fansidar® resistance. Late in 1989, there were
several isolated reports of chloroquine-resistant P. vivax
acquired in Papua New Gui nea. Subsequent work has confirnmed
that chloroquine-resistant P. vivax is now established in Papua
New Gui nea and Irian Jaya.
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CHAPTER THREE

LI FE CYCLE AND HOST- PARASI TE | NTERACTI ONS

DEFINITION OF MALARIA

Mal aria can be either an acute or chronic infectious
di sease, caused by protozoan parasites of the genus Pl asnodi um
The infection is normally transmtted by the bite of a
pl asnodi um i nfected fenmal e nosquito bel onging to the genus
Anophel es.  Four species of Plasnodiuminfect man: P.
fal ci parum P. vivax, P. ovale, and P. malariae. P. falciparum
and P. vivax are responsible for over 90% of all cases of human
malaria. |In order to mature, all four species require an
anophel i ne nosquito host for sexual devel opnent and a human
host for asexual devel opnment.

LIFE CYCLE OF THE PARASITE AND MODE OF TRANSMISSION

The nultistage life cycle of the malaria parasite is
presented in Figure 1 at the end of this chapter. An infective
femal e anophel i ne nosquito, while obtaining a blood neal,

i njects sporozoites into the bl oodstream of a susceptible
human. The sporozoites travel to the victims liver where
they enter liver cells (hepatocytes). The parasites devel op
within the liver cells, which eventually rupture, releasing
numer ous nerozoites. The nmerozoites then invade red bl ood
cells (RBCs) where they mature and nultiply asexually. The
parasitized RBCs eventually rupture, again rel easing nerozoites
whi ch repeat the cycle by invading other RBCs. Rupture of the
RBCs is associated with the synptons of clinical malaria.

Later in the course of the disease, (3-15 days after the
onset of synptons), sone of the nerozoites within RBCs
differentiate into sexual forms called male and femal e
ganetocytes. A feeding femal e anopheline nosquito ingests the
ganet ocytes during a blood neal. Wen the nale and fenal e
ganet ocytes fuse, a zygote fornms in the nosquito's stomach. The
zygot e becones notile and penetrates to the outer surface of
the stomach where it fornms an oocyst. A |arge nunber of
sporozoites formw thin each oocyst. The oocysts finally burst
rel easi ng nunerous sporozoites into the body cavity of the
nosquito. Some of these sporozoites mgrate to the salivary
gl ands where they may be injected into another human host when
the nosquito takes a blood neal. The entire devel opnental
cycle in the nosquito takes 8-35 days, depending to sone extent
on anbi ent tenperatures.
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INCUBATION PERIOD BEFORE SYMPTOMS

The time between sporozoite injection and the appearance of
clinical synmptons (the incubation period) is typically 12 to 28
days, depending on the Pl asnodi um species involved. For P.
fal ci parum the average incubation period is 9-14 days; for P.
vivax, 12-17 days; for P. ovale, 16-18 days; and for P.
mal ari ae, 18-40 days. However, the incubation period can range
fromnine days to three years depending on the parasite strain,
the patient's immune status, and the patient's nmalaria
chenopr ophyl axi s
history. Partial or inconplete term nal prophylaxis my
prol ong the incubation period several weeks past the
term nation of the nedication

Thus, any person who has traveled to a nal ari a-endem c area
must be considered at risk to develop malaria for up to two
years, or longer, after |eaving the area.

COMMUNICABILITY OF MALARIA

An individual's blood is infective to the nosquito vector as
| ong as viabl e ganetocytes are present. The period of
communi cability varies with the species and strain of parasite
and with response to therapy. In untreated or insufficiently
treated cases, infective ganetocytes may be found indefinitely
in P. nalariae malaria; fromone to two years in P. vivax
mal aria; fromone to five years in P. ovale malaria; and
generally not nore than one year in P. falciparummalaria. The
infective nosquito remains so for its life, which is generally
| ess than three nonths. Malariais not directly comuni cabl e
fromone person to another, but may be transmtted via bl ood
transfusions, IV drug users sharing needles, or organ
transpl ant ati on.

SUSCEPTIBILITY AND RESISTANCE TO MALARIA

Susceptibility to human malaria is universal except in
individuals with certain genetic traits. For exanple, P. vivax

infection is rare in Black Africa, because nany Bl acks do not
have the Duffy antigen, which is necessary for invasion by P.
vivax, on their RBCs. Oher genetic traits influencing an

i ndi vidual's susceptibility include the sickle cell trait,

t hal assem a, and gl ucose- 6- phosphat e dehydrogenase ( GPD)
defi ci ency.

Tol erance to infection may be seen in adults residing in
hi ghly endem c areas where exposure to infective nosquitoes is
continuous. These tolerant adults appear healthy and
essentially asynptomatic but have a continuous |ow | evel of
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infection (parasitema). They may serve as an unrecogni zed but
i nportant reservoir of infection for susceptible personnel

depl oyed into the area. Once these sem -imune i ndividuals

| eave nmal aria endem c-areas, they lose their imunity within
about six nonths.

CH- 3- 16

CH 1 AUG 95



1SA000 J0
S39VLS HIMOHO

$ON¥E TVAIDOLINOZIHIS

INOZIHIS sanya
Junivemi 1va12013IRYE
\ 31X0013NV9 31AD0L3NVO
u...ouu.w«.._..oﬁ TV JUNLYMNI 3N J¥NIVN
» AL mﬂnﬂ SN _>
(.
21A90L3INVO 31A3013NV9
TN JENLYNNI 3IVNIA TUNLVIN
, o % .
o 0® . We
[ 4
. ﬂ\ﬂ 4./...3:22.!
" (T137 YIA) ¥ BNIOTIAI0) .- (1732 BIAIT M ONI0N3A30) 01INOSON
22 INOZIHOS 3NSSIL AUVONOIIS INOZIHOS INSSIL AUVIINY A8 03103FNt
500 . il _ ) $3110708045
o mﬂpﬁ —— ll..|m
AN b - T e ™™

SONUA ISJVIINILNY $SONN0 JILIVIAHdONd TV¥SNYD

NV NI 3710A0 OLlINDSOW NI 310AD

JLISVHVd VIHVYIVIN JHL
AWNIQONSVYd 40 3T10AD 34N

T 3YN9I4 934yy sa3dey)

CH 3-17

CH 1 AUG 95



CHAPTER FOUR

DI AGNOSI'S, CLI NI CAL PRESENTATI ON, AND CLI NI CAL COURSE

INTRODUCTORY WARNING
No particular sign or symptom is characteristic of malaria.

Chills or rigors, high fever, anem a, and spl enonegaly are
classically associated with malaria. However, this classic
picture is uncommon. The presenting synptons, severity of
attack, and response to treatnent may be quite variable
dependi ng upon the infecting malaria species, the patient's
degree of imunity, whether the patient took chenoprophyl axi s,
and ot her factors.

The need for a high index of suspicion, and a willingness to
treat presunptively diagnosed mal aria, cannot be overenphasized
when dealing with patients who are, or were, in a nmalaria
endemc area. Allowing a patient to becone seriously il
invites significant conplications, makes antimal arial treatnent
nmore difficult (primarily because of the need to give
potentially toxic drugs intravenously), and worsens the
prognosis. The nortality rate for falciparummalaria, if not
adequately and pronptly treated, can be as high as 25%
Cccasionally, other species nmay al so produce fatalities.

PATHOPHYSIOLOGY
RED BLOOD CELL CHANGES AND THEI R EFFECTS

In order to understand better the clinical course of malaria
and its potential conplications, it is helpful to understand
sone of the underlying di sease processes. These occur when any
of the four Plasnodia species infects man, but are particularly
inmportant in P. falciparuminfections. The three
non-f al ci parum species only infect red blood cells (RBCs) of a
certain age, which limts the nunber of RBCs they can
parasitize to | ess than about three percent of all RBCs. P.
fal ciparum in contrast, can and does infect RBCs of all ages,
theoretically allow ng 100% of RBCs to be infected. Infected
RBCs subsequently rupture, destroying the RBC in the process
and releasing nore mal aria parasites (nerezoites) which then
i nfect additional RBCs. Cases have been reported in which 80%
of RBC s were parasitized. The severity, rate of
conplications, and nortality increase dramatically as the | evel
of parasitem a increases. Levels greater than 10% require that
treatment by an exchange transfusi on be consi dered.
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Mal ari a parasites produce nost of their effects through
changes in the infected RBCs. P. falciparuminfected RBCs form
"knobs" on their surfaces. The "knobs" cause RBCs to clunp
together and stick to the lining of the blood vessels. The
infected RBCs can al so | ose their concave shape and becone nore
rigid. As a result of these surface and shape changes, the
RBCs sludge in the capillaries, interfering with bl ood
circulation. |In addition, parasitized RBCs carry | ess oxygen
and are nore fragile than normal RBCs. All of these nechani sns
wor k together to decrease the anmpbunt of oxygen carried to vital
or gans.

DESTRUCTI VE Tl SSUE PROCESSES

Capillaries becone nore perneable, allowing fluid to | eak
into the surrounding tissues. Congested bl ood vessels and
ti ssue edema causi ng hypoxi a, and henorrhagi ng of bl ood around
t he bl ocked vessels, can lead to tissue infarction and
necrosis. This process can occur in the brain, spleen, liver,
l ungs, kidneys, gastrointestinal tract, endocrine organs, and
heart. The organs nost often affected are the spleen and
brain; cardiac changes are usually m ni mal .

O her factors which contribute to the severity of the
di sease process are the increased destruction of both infected
and noni nfected RBCs by the spleen, the destructive rupture of
infected RBCs by mature parasites within them and the
decreased production of new RBCs by the bone marrow. These
factors result in anem a, which exacerbates the already | ow
oxygen state of the infected individual.

DIAGNOSIS
DI FFERENTI AL DI AGNOSI S

Mal aria can and does m m ¢ nunerous di seases frominfluenza
to mental illness. It can be especially difficult to
di stingui sh between acute mal aria, typhoid fever, and dengue
fever. Malaria has been confused with anebiasis, relapsing
fever, bleeding ulcers, neningococcema, acute gastroenteritis,
viral encephalitis, typhoid fever and ot her sal nonell oses,
tubercul osi s, acute endocarditis, influenza, dengue, and scrub
t yphus anong others. The clinical picture may be conplicated
by having a m xed malaria infection (e.g., P. vivax and P.
fal ci parum or by a coincidental second illness due to viral
(e.g. dengue, influenza) or bacterial (e.g. typhoid,
| ept ospi ral) pathogens.
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DI AGNOSI S

The di agnosis of nalaria nmust be considered and excluded in
all persons seeking nedical treatnent followng travel in an
area at risk for malaria. The fact that the individual had
taken mal ari a chenoprophyl acti c nedi cati ons does not rul e out
this diagnosis. Even brief exposures, such as tenporarily
deplaning at an airport illa malarious area, may be sufficient
to allow an infection.

A positive diagnosis depends upon identifying malaria
parasites in the peripheral blood. Detailed information on
maki ng and interpreting peripheral blood snears in order to
confirmthe diagnosis of nmalaria is presented in Appendi x 3 of
this manual. A low |level of parasitem a nakes confirmng the
di agnosis difficult, however a low |l evel of parasites in the
bl ood is not an assurance of m | d disease.

FREQUENCY OF OBTAI NIl NG MALARI A SMEARS

Al though there is no standard recommendati on as to how often
bl ood snears should be obtained in order to diagnose nal ari a,
there is a tendency toward too few attenpts. (Obtaining snears
every six to eight hours is usually appropriate. This should
be continued until a diagnosis of nalaria is nmade, or until
t hat di agnosis can be confidently ruled out. This may require
several days of testing when malaria is a serious
consideration. Even after the diagnosis of malaria has been

made, peripheral blood snears should still be obtained to
nmonitor the response to treatnent. In individuals who are not
seriously ill, nonitoring once daily is sufficient. Seriously

i1l patients should be nonitored two or three tinmes daily,
until there is significant inprovenent. Monitoring should
continue until the parasite level is essentially zero.

QUANTI TATI VE BUFFY COAT METHOD

This nethod, recently devel oped by a comrerci al |aboratory
conpany, uses a specially prepared capillary tube containing
acridine orange, a supra vital stain. Malaria parasites take
up this stain, and appear green and yell ow when vi ewed under a
fl uorescent m croscope. The hoped-for advantage of this
systemis that even | aboratory technicians not experienced in
di agnosing nmal aria can quickly and reliably find the bright
green and yell ow organisnms. The nethod only screens for
mal aria parasites and the traditional nethod nust be used to
identify the specific species causing the infection and to
quantify its level of parasitema. |In addition, fluorescent
m croscopes are not available in the field, and even when
avai l able require well trained personnel to operate them At
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this time, this method nust be regarded as not appropriate for
routine use in the field.

SERCLOG CAL DI AGNGCSI S

Mal ari a can al so be di agnosed serologically, but currently
avai | abl e nethods have no role in the diagnosis of acute
mal aria. The anti bodi es detected by these nethods require
several weeks to develop, long after the acute infection has
occurred. Such tests are useful for epidemologic surveys.

TREATMENT BEFORE DIAGNOSIS

If an individual is severely ill, it may be necessary to
begin treatnment before the specific nmalaria species is
identified. |If there is doubt as to the particular malaria

species infecting the patient, the patient should be treated as
i f chloroquine-resistant P. falciparumwere causing the
infection. 1In sonme severe cases, when the suspicion of malaria
is sufficiently high, it nmay be necessary to begin treatnment
before any parasites have been identified. This is not a
justification for not attenpting to confirmthe diagnosis of
malaria. It is nerely to enphasize that in sone cases,
initiation of treatnent cannot wait for a confirnmed di agnosis.

CLINICAL PRESENTATION
SYMPTOVB
Common Presenting Synptons

Dependi ng upon the stage of infection and the infecting
species, a patient nmay present with a variety of synptons.
Commonly, these may include any conbination of mld to noderate
mal ai se, nyal gi a, backache, headache, dizziness, anorexia,
fatigue, nausea, vomting, diarrhea, and a slight fever. Sone
patients conplain of a dry cough and shortness of breath. The
gastrointestinal conplaints can be sufficiently promnent as to
suggest a diagnosis of gastroenteritis. These synptons often
cone and go, leaving the patient feeling well in between tines.

Thi s nonspecific prodrome can result in the patient being
m sdi agnosed, usually as having sone sort of viral illness.
This delays the initiation of proper treatnment. A nonspecific,
rather mld illness, is particularly likely in individuals who
have taken chenoprophyl axis. The onset of synptons in
falciparummalaria is frequently insidious, but sonetines may
be abrupt and dramatic. |In rare cases of P. falciparum
mal aria, the presenting synptons nmay be comm, shock, or
delirium
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I n Navy nedi cal experience, when malaria is m sdiagnosed, it
i's nmost commonly m sdiagnosed as "Viral Illness,” "Flu,"
"Gastroenteritis,” or variations of these.

Classic Malaria Synptons (Not Routinely Seen)

Classically, malaria is described as producing dramatic
fever paroxysnms. These are associated with the rupture of
i nfected RBCs, and have three stages: cold stage (rigor,
chills); hot stage (high fever); and sweating stage
(def ervescence).

During the cold stage, the patient experiences chills and
shaki ng, appears sall ow and may have cyanotic |lips and
nai | beds. Headache, anorexia, and nausea are usually present,
with vomting and | oose stools occurring occasionally. This
stage may last a few mnutes to a few hours.

The hot stage occurs within several hours. The tenperature
ri ses, reaching 104°-106°F (40.0°-41.1°C) (falciparum, or
102°-104°F (38.9°-40.0°C) (other species). The patient feels
warm wth warmdry skin. Lightheadedness, fainting,
tachypnea, tachycardi a, cough, headache, nuscle aches,
backache, prostration, anorexia, abdom nal pain, nausea,
vom ting, and/or deliriummy occur.

The sweating stage occurs after 3-6 hours. The patient's
fever abruptly deferveses (breaks), and he sweats profusely.
The patient is weak and tired; his clothes may be drenched.

Classically, the fever paroxysnms occur at intervals of 48 or

72 hours. In between, the patient feels well. However, it is
dangerously m sl eading to expect paroxysns or to rely on their
presence as a diagnostic clue. It is particularly dangerous to

wait for the appearance of fever paroxysms before starting
treatnent if malaria is suspected. The classic cyclical
pattern of paroxysns, if seen, requires several days to energe.
This i s because different subpopul ati ons of parasites nust
develop to the point where they all sinultaneously rupture
their host RBCs.

In many cases, instead of the classic fever paroxysm there
is a sensation of chilliness, rather than a frank chill, and
the "hot" stage may be prolonged and intensified. Marked
termnal sweating with an acconpanyi ng tenperature drop, said
to be "characteristic" of P. vivax infections, may not be seen
and cannot be relied upon as a useful diagnostic tool.
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PHYSICAL FINDINGS
CGeneral Appearance

Most physi cal signs are nonspecific. The patient may seem
only slightly ill, or may appear pale and sallow. Sweating may
be apparent. Distress or anxiousness nmay be evident. A
depressed | evel of consciousness, suggestive of cerebral
mal ari a, nmay be present.

Vital Signs

Tachycardia, up to 120 beats per mnute, and tachypnea may
be present. The tenperature may be normal, especially in the
first few days of the i ness, or as high as 105°F (40.6°C).

Most patients have a tenperature of 102°F (38.9°C) or higher at
sone time in their illness. The fever may be continuously or
irregularly elevated. The blood pressure is often |ow, e.g.

90- 100 mmHg systolic, and often falls further on standing, with
associ ated conplaints of |ightheadedness and faintness. This
orthostatic hypotension, due to fluid |oss from sweati ng,
vomting, diarrhea, and fromvasodilation, is conmon. These
processes are exacerbated in hot environnents in which relative
dehydration and hyponatrem a may exist prior to the nalarial
illness. Othostatic hypotension responds well to careful
fluid resuscitation. diguria is common, but usually also
responds well to careful fluid resuscitation

Ski n

The skin is often warm and flushed. Cyanosis of the |ips
and nail beds may occur with a chill. Urticaria, or a petechial
rash, may be seen at a later stage. Jaundice is seen in 10-15%
of patients with a high level of parasitem a
Eyes

Scleral icterus, suffusion of the conjunctivae ("blood shot"
eyes), retinal vasospasm and retinal henorrhage may occur

Lynph Nodes
Enl arged | ynph nodes rarely occur in malaria. |If
| ynphadenopathy is present, a different or additional, disease
process is present.
Chest, Lungs, Heart

Exam nation of the chest may reveal rales, or, rarely,
tachypnea, dyspnea, and signs of pul nonary edema or
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consolidation. The cardiac examis usually normal, except for
tachycardia. A murnmur nay be heard secondary to a high cardi ac
out put state, which may be produced by anem a and/ or high
fever. This high output state can lead to |eft-sided heart
failure.

Abdonen and Gastrointestinal System

The abdonen may show generalized tenderness to pal pation.
Tender hepatonegaly is uncomon, but a pal pabl e spl een
(splenonegaly) is a frequent finding. Sonetinmes the spleen is
al so tender to palpation. Rarely, thronbosis and infarction of
the spleen nmay occur. Exercise caution during the physical
exam nation to avoid rupturing the spleen. Massive
spl enonegal y can be seen even with low | evel s of parasites,
particularly in residents of malaria endemc areas. It may
persist for nonths. |schem c changes in the bl ood vessels of
the gut, due to RBC sludging, may cause tenporary
mal absor ption, diarrhea or gastrointestinal bleeding.

Splenic Rupture. Malaria is an inportant cause of
spont aneous splenic rupture worldwi de, and nortality may be 80%
if this rare event is not recognized. Spontaneous splenic
rupture is nost conmon in vivax malaria, occurring in 0-0.7% of
cases; it is even nore rare in falciparumnmalaria. Acute
mal aria may present with the sane pattern of signs and synptons
as splenic rupture - abdom nal pain, fever, tachycardi a,
prostration, and rapidly devel oping anema. Mlarial infection
by itself can cause severe abdom nal pain and guarding, thus
m m cki ng a surgi cal abdonen. Separating these two diagnostic
possibilities requires a high degree of suspicion, and may
requi re the use of standard di agnostic procedures appropriate
for an acute abdonen.

Muscul oskel et al

Al t hough the patient may conplain of nyalgia and arthral gia,
there are no objective findings to go with these conpl aints.
Peri pheral edema is usually absent.

LABORATORY FINDINGS
CGener al

Nurmer ous | aboratory tests are commonly abnormal. However,
except for the presence of parasites in the peripheral blood

snmear, the abnormal findings are nonspecific, and generally
only mldly abnormal.
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Bl ood

A nornocytic, nornochrom c anem a, | eukopenia, and
t hronbocyt openia are often present during the acute attack. In
severe falciparummal aria, the hematocrit may fall to as | ow as
20 percent, or lower. However the majority of patients with
non-fal ci parum forns of malaria usually show little or no
anem a. Despite the henolysis of RBCs by mal aria parasites,
these patients are able to conpensate by increasing their RBC
production. Platelet counts may be as | ow as 50, 000, but
henmorrhage rarely results. Laboratory abnormalities indicating
di ssem nated i ntravascul ar coagul ati on (DI C) are common, but
clinically inportant bleeding is rare. Leukocytosis can al so
be found. Malaria does not cause eosinophilia.

Urinal ysis

Trace to noderate protein, urobilinogen, and conjugated
bilirubin my be found in the urine. Wth falciparummalari a,
massi ve henvol ysis, henogl obi nuria, and varyi ng degrees of renal
failure (blackwater fever) may rarely occur.

Serum Chem stri es

An increased BUN and creatinine reflect fever and
dehydration, but if the serumcreatinine rises
di sproportionately higher than the BUN, renal failure nust be
considered. The normal ratio of BUN to creatinine is usually
about 10 or 12 to 1.

Hypogl ycem a is frequently seen in pregnant patients and in
patients with severe malaria. |In studies in Thailand and
| ndonesi a, severe hypoglycema (< 40 ng/dL (2.2 mmol /L)) has
occurred in 8% and 15% of patients, respectively. The cause of
t he hypoglycema is nmultifactorial. Parasitized RBCs increase
their glucose utilization 75 tinmes over normal. Because
fal ci parum nal ari a can cause nuch hi gher |evels of parasitem a
the effect is nmuch greater with this species. O particular
concern, quinine and quinidine, especially when given
intravenously, may stimulate insulin secretion resulting in
clinically significant hypoglycem a

The di agnosi s of hypogl ycem a may be m ssed because CNS
signs and synptons of hypogl ycem a, such as obtundation, may be
attributed to cerebral malaria. Hypoglycem a nay be seen in
t he conval escent stage, especially after the patient has
received IV quinine or quinidine.

Hypogl ycem a shoul d be considered in any malaria patient with a
deterioration of his clinical status, especially if the
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deterioration involves the CNS. A bolus of 50% dextrose should

be adm ni st er ed.

Hyponatrem a may al so occur. It is associated with excess
free water retention, |loss of electrolytes due to sweating,
vom ting, and diarrhea, and perhaps mld inappropriate ADH
secretion. It can be exacerbated by excessive or inappropriate
fluid resuscitation

Serum am not r ansf erases (SGOI, SGPT) are usually increased.
Severe el evation indicates necrosis due to malaria (rare), or
an associ ated hepatitis due to a different cause. Both direct
and indirect bilirubin can be elevated. Prothronbin tinme can
be prol onged.

Serum al bum n i s decreased. Antibody production is
significantly and nonspecifically stinmulated, resulting in a
marked increase in IgMand I gGlevels, as well as false
positive serologic tests for syphilis (VDRL, RPR).

SUMMARY OF SIGNS, SYMPTOMS, AND LABORATORY FINDINGS

The pattern of signs, synptons, and | aboratory findings can
vary significantly frompatient to patient. One facility's
experience wth 50 patients (M nnesota Medicine 1970; 53:331),
and a literature review involving 357 patients (Archives of
I nternal Medicine 1972; 129:607), are summarized in Tables 3
and 4, next page.
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TABLE 3

CLI NI CAL FI NDI NGS I N MALARI A

Percent with abnormal findings

ARCHIVES

SIGN OR SYMPTOM MINNESOTA INTERNAL

MEDICINE MEDICINE

Fever & Chills 100 Fever 100

Chills 89

Headache 66 89

Nausea & vom ting 64 41

Muscl e pain 40 57
Abdom nal 16

cranps/ di arr hea 88 49

Pal pabl e spl een 44 31

Pal pabl e |iver

TABLE 4

LABORATORY FI NDI NGS | N MALARI A

Percent with abnormal findings

FINDING MINNESOTA ARCHIVES
MEDICINE INTERNAL
MEDICINE
(Range)
Anem a 46 5.8 - 12 (Hgb) 25
Leukopeni a 36 3,000 - 4,700 25
Thr onmbocyt openi a 80 12,000 - 30
Reti cul ocytosi s 42 150, 000
VDRL positive 16 3 - 18% 30
Bilirubin 46 31
el evat ed 10 1 - 1.8
SGOT el evat ed 17 40 - 108
Ak p'tase 11 - 27
el evat ed

These tables may provi de sonme perspective as to the
frequency with which different abnormalities may be seen in
mal ari a.

CH 4- 27
CH 1 AUG 95



COMPLICATIONS OF MALARIA INFECTION

GENERAL CONCEPTS OF COWPLI CATED NMALARI A

The term "conplicated malaria” includes several critical
concept s:

o

o

Cri
is an

CH 1 AUG 95

It is sometines used synonynously with P. fal ciparum
mal ari a. However, not all falciparum nal aria devel ops
conplications, and other malaria species can have
conpl i cated courses.

Most "conplicated" cases of malaria, however, are due to
P. falciparum This is because falciparum unlike the
ot her three species, can parasitize RBCs of all ages,
thereby allowing it to devel op massive | evel s of
parasitem a

The nost feared, and perhaps the nost inportant, malaria
conplication is cerebral malaria. Any decrease in a
patient's | evel of consciousness neans cerebral nalaria
has devel oped, unl ess another cause is found.

Al "conplicated malaria” must be treated as if it were
due to chloroquine-resistant P. falciparum This neans

t he regi nen nust include, fromthe begi nning, quinine, or
qui nidine, or nefloquine. The rationale for this
approach is that nost conplicated nalaria is due to
falciparum even if it is not always detected at first,
and nearly all areas of the world have, or may have,

chl oroqui ne-resi stant strains of P. falciparum

Al nost al ways, "conplicated malaria” needs to be treated
wth IV antimalarials, at least initially. Cerebral
mal aria nust be treated with IV nedications.

Pregnant nmal aria patients, whose only "conplication" is
their pregnancy, nay be treated with oral nedications if
they are not severely ill and can tolerate oral

medi cations. Pregnant malaria patients with
conplications in addition to pregnancy shoul d al nost

al ways be treated with IV antinmal ari al s.

Mortality fromconplicated nalaria, even with appropriate
treatment, may be as high as 15-25%

"Conplicated" malaria is always a nedical energency.

tical to a conpl ete understanding of conplicated nmalaria
appreciation that conplications, and nortality, increase
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mar kedly as the | evel of parasitem a increases. Studies of
2,266 patients in Kuala Lanmpur in the 1930's and 1940's
denonstrated that of those with a | evel of parasitema | ess
than 3% 95%Ilived. |In contrast, of those with parasitem a
greater than 3% 78% died. Mre recent experience fromthe
US mlitary in Vietnam and experiences in Bangkok and Irian
Jaya, clearly show that renal failure, pul nonary
insufficiency, cerebral malaria, and death are all nore likely
at higher levels of parasitema. The increase begins at

| evel s of 5-10% and accelerates rapidly at |evels of
parasitem a greater than 20%

DEFI NI TI ON OF COVPLI CATED MALARI A

A "conplicated" case of malaria is a patient wth one or
nore of any of the follow ng features:

0 Hyperparasitema. This is defined as a |evel of
parasitem a greater than 3% This level is rarely seen
except with P. falciparuminfections, however the actual
nunber of parasites in the peripheral blood varies w dely
within a few hours tine.

o Hypoglycemia. This is arbitrarily defined as a bl ood
gl ucose less than 60 ng/dL (3.3 mmol /L).

0o Severe Anemia. This is arbitrarily defined as an
hematocrit of less than 21% or a rapidly falling
hemat ocrit.

0 Renal Failure. This is arbitrarily defined as a daily
vol une of urine less than 400 m, a blood urea nitrogen
(BUN) concentration greater than 40 ng/dL (14.3 mol /L)
or a serumcreatinine greater than 4 ng/dL (307
m cronol /L) .

0o Hyponatrema. This is defined as a serum sodi um | ess
than 125 ng/dL (125 mmol/L).

o0 Cerebral Malaria. This is defined as any history or
finding of a decreased | evel of consciousness, or
delirium

o Prol onged hypertherm a.

o High output diarrhea and/or vomting.

0 Any significant inpairnent of cardiac, renal, or
pul monary function.
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o Pregnancy. Pregnant wonen are at a higher risk of
devel opi ng severe and fatal mal aria than nonpregnant
wonen. Hypogl ycem a affects pregnant wonmen nore
commonly, and there is an increased risk of spontaneous
aborti on.

The above paraneters are arbitrary ones, and clinical
judgnent may often determ ne that action is indicated at an
earlier stage of illness, even if that action is nothing nore
than transferring the patient to a nedical facility or unit
whi ch can deliver a higher level of nonitoring. Equally
obvi ous, the distinction between "conplicated" and
“unconplicated" malaria may not be clear cut. The
“definitions" |listed above are provided nore to alert nedical
personnel that such conplications may devel op, than to define
t hem

P. falciparumis notorious for producing, wthout warning,
severe and dangerous types of disease termed "pernicious" or
"malignant” malaria. These forns of falciparummalaria carry a
nortality rate as high as 50%if not recognized and treated
adequatel y.

MANIFESTATIONS OF COMPLICATED MALARIA
GENERAL MANI FESTATI ONS

Prof ound prostration, shall ow breathing, syncope, narked
col dness of the skin, subnormal tenperature, circulatory
col | apse, coma, and delirium may be seen.

CARDI OVASCULAR AND PULMONARY NMANI FESTATI ONS

Anem a and hi gh fever can produce high cardi ac output states
which can lead to left sided heart failure. Both
noncar di ogeni ¢ pul nonary edenma and/ or severe intraal veol ar
henmorrhage may occur. One tenth of falciparummalaria patients
have respiratory synptons such as cough. 1In a few patients,
sudden and severe pul nonary edena devel ops within several days
of therapy. This may be due to, or exacerbated by, fluid
overl oad, but can occur in the presence of a normal pul nonary
artery wedge pressure. Chest radi ographs show diffuse
infiltrates as the patient devel ops an adult respiratory
di stress syndronme (ARDS). Anpbng seriously ill malaria
patients, bacterial pneunonia is not uncommon, usually due to
aspiration. This happens nost often when the patient is
hyper parasitem c, but may occur when the patient is
conval esci ng.
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BACTERI AL SEPSI S AND SEPTI C SHOCK

Bacterial superinfection is not rare in severely il
patients, often presenting as a bacterema. |In addition to
bacterem a secondary to aspiration pneunonia, pyelonephritis
and/ or bacterem a may devel op as a conplication of urinary
catheters. It has been postul ated that damage to the gut
wal l's, due to inpaired circulation, may allow gut flora direct
access to the blood stream Such bacterem as are usually due
to common gram negative organi sms, such as E. coli, Klebsiella,
and Proteus mrabilis. |In otherw se healthy, not previously
hospitalized, individuals, these organisns are not usually
resistant to common anti biotics, and Pseudononas is rarely an
etiologic agent. 1V site infections are another potenti al
source of bacterial infection.

GASTRO NTESTI NAL MANI FESTATI ONS

Severe nausea and profuse continuous vomting nay be seen,
along with icterus, jaundice, and epigastric and hepatic
t enderness. Extensive vascul ar invol venent of the
gastrointestinal tract may cause hematenesi s and bl oody
di arrhea, which exacerbate the anema. This blood frequently
contains i mense nunbers of parasites. (In the ol der
literature these manifestations were sonewhat arbitrarily
| abel ed as "bilious remttent fever” and the "algid fornt of
perni ci ous fal ci parum mal ari a.)

RENAL COWPLI CATI ONS

Acute renal failure can be caused by decreased renal bl ood
flow or by intravascul ar henolysis. The clinical picture is
simlar to acute tubul ar necrosis.

Bl ackwater fever (nalarial henoglobinuria) is a rare
syndrone of acute severe henolysis, followed by henogl obi nuri a,
and varying degrees of renal failure. It is seen nostly in
per sons who have not devel oped any immunity to malaria, and who
have had previous attacks of malaria which were inadequately
treated with quinine. It is rarely seen in adults who grew up
in, and remain in, malaria indigenous areas. However it may be
seen in such individuals when they nove fromone area to
anot her.

The underlyi ng pat hophysi ol ogy i s unknown, but may be due to
a hypersensitivity phenonenon in which autoantibodies are
expressed to the partially suppressed fal ci paruminfection.
Various triggering factors have been postul ated, such as chills
or injuries. The henolysis of black water fever can be
sufficiently severe to reduce the hematocrit by 20-50% w t hin
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24 hours. It presents as a small anmount of dark red or black
urine, with a high album n content and hyaline and granul ar
casts. In severe cases, this is preceded by shock, wth a
sudden drop in tenperature. Acconpanying synptons include
hepat onegal y, nausea, vomting, diarrhea, jaundice, rapid

pul se, and in severe cases, a fall in blood pressure. Damage
to the kidneys is due not to bl ockage of the renal tubules, but
rather to ischem c changes. The patient may becone anuri c,
with death due to renal failure. In mld cases, the henolytic
crisis passes, and urine volune gradually increases acconpani ed
by clearing of the urine.

CEREBRAL MALARI A - A MEDI CAL EMERGENCY

Patients with cerebral malaria are delirious, obtunded,
stuporous, or comatose, and the abnormal state of consciousness
cannot be attributed to a postictal state, a CNS depressant,
hypogl ycem a or another infection. Al malaria patients with a
history or finding of an abnormal |evel of consciousness,
shoul d be considered to have cerebral malaria, until another
cause has been proven to be responsible.

This is malaria' s nost common severe conplication, a
frequent cause of nortality, and a nedi cal energency! Pronpt
adm nistration of antimalarials intravenously is mandatory.
The onset may be sudden or gradual, and the clinical
presentation nmay vary.

The patient may conpl ain of progressively increasing
headache with little or no fever, then gradually | apse into
coma. He may becone drowsy and increasingly confused. A
clinical picture with little cause for inmediate concern may be
replaced wi thout warning by a progressive and uncontroll abl e
rise of tenperature to levels in excess of 108°F (42.2°C).

Convul sive seizures are common, especially as a presenting
synptomin children. They may be directly due to cerebral
mal aria, or to hypoglycem a or hyperpyrexia. A seizure in a
patient wth hyperparasitema is often the first sign of rapid
clinical deterioration, comonly into a deep prol onged coma

Deliriumor hallucinations may occur, but |ocalizing signs
are quite unusual. In sone instances, the onset may be
characterized by mania or other acute psychotic manifestation,
or the synptons may suggest acute al coholic intoxication. The
result of such a diagnostic error is usually disastrous.

The physi cal exam may show contracted and unequal pupils,
absent or exaggerated deep tendon refl exes, or a Babinski sign.
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There may al so be nmuscular twitching, and jerky or rhythmc
novenents of the head, neck, and extremties.

The spinal fluid nay be either normal or exhibit mnor
nonspeci fic changes. Rarely, the spinal fluid pressure may be
significantly el evate
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CHAPTER FIVE
TREATMENT OF ACUTE MALARI A

Treat nent regi nens change, sonetinmes rapidly. Changes nmay
i nvol ve nedi cations and dosages, awareness of side effects, or
other matters. The reginens provided were current as of July
1991. However all Medical Departnent personnel who may need to
prescribe chenoprophyl axi s agai nst, di agnose, or treat malaria
shoul d check with their cogni zant NAVENPVNTMEDU f or any changes
in treatnment, prophylaxis, or other new information, prior to
depl oynment. NAVENPVNTMEDUs are al ways able and wlling to
provi de reviews and updated information for malaria (or any
ot her di sease of operational relevance) prior to or during
depl oynent.

INTRODUCTION

This chapter deals with the treatnment of clinically ill
persons infected, or presuned to be infected, with malaria
parasites. Chenoprophylaxis, which attenpts to prevent
i ndi vi dual s from devel opi ng synptomatic malaria, is covered in
Chapter 7. Before prescribing any antinalarial nedication,
whet her for treatnent or prophylaxis, all Medical Departnent
per sonnel should read Chapter 10, "Pharnmacol ogy of Antimal ari al
Agents," and Chapter 11, "d ucose-6-Phosphate Dehydr ogenase
(G6PD) Deficiency." The present chapter will, for the nost
part, deal only with the choice of drugs and the doses to be
used.

* Figure 2, "Choice of Malaria Treatnent Drug," diagrans
the key factors in determ ning an appropriate drug for this

purpose. It is located at the end of this chapter.

* Table 5, "Malaria Treatnent Regi nens,"” summarizes the
drugs and doses used. It is located at the end of this
chapter.

The choice of an antimalarial regi nen depends upon the
infecting mal aria species, the possibility that that strain may
be resistant to various antinmalarials, the ability of the
patient to tolerate oral nedications, and the presence of
mal aria conplications.

NEED TO BEGIN TREATMENT PROMPTLY

Severe or conplicated nalaria requires adm nistration of
antimalarials as soon as practicable, preferably within an hour
of determning that the patient has malaria, even if the
speci es has not been identified. |If the patient is severely
ill, and there is good reason to believe that he may have
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mal ari a, presunptive treatnment for malaria should be started
even before exam ning the peripheral blood snear for parasites.
There is less urgency in treating unconplicated malaria, and it
may be treated with oral nedications, if tolerated. However
treat nent shoul d neverthel ess begin as soon as practicable
after the diagnosis has been made. This is especially true for
P. falciparumnal aria, which can deteriorate into conplicated
di sease within a matter of hours. Pronpt adm nistration of

oral nedications also nay elimnate the need for IV nedications
at a later tine.

COMPLICATED MALARIA - REVIEW

Complicated mal aria was defined in Chapter 4. To briefly
review, it may include hyperparasitema (3% parasitema); a
hi story or findings of an abnormal |evel of consciousness
(cerebral malaria); prolonged hypertherm a; significant
pul nonary, cardiac, hepatic, or renal dysfunction; high output
di arrhea; or prolonged vomting. Such patients are considered
to be at high risk of even nore severe disease or death, and
al nost al ways require i nmedi ate intravenous therapy, and
monitoring in an intensive care setting, if avail able.
Mortality fromsevere malaria nmay be as high as 15-25%

Pregnant patients are not necessarily conplicated nalaria
patients, but are significantly nore likely to devel op
conplications. Pregnant patients nay be managed with oral
medi cations, if conplications are not present when the patient
is first seen, but should be closely nonitored and switched to
|V nedications if conplications develop. Pronpt obstetrical
consultation nust be obtained if at all possible.

COMPLICATED MALARIA - MANAGEMENT PRINCIPLES

Any patient wwth conplicated malaria requires i medi ate
antimal ari al therapy, alnost always adm nistered intravenously,
and managenent should be in an Intensive Care Unit. Ideally,
nmoni toring should include frequent nonitoring of vital signs,
right heart or pulnonary artery wedge pressures, urinary
out put, hematocrit |evel, blood glucose, electrolytes, and
arterial blood gases. Careful attention nust be paid to airway
mai nt enance to prevent aspiration. Fluid and electrolyte
t herapy nust be nonitored to nmai ntain adequate cardi ac and
renal output, w thout producing fluid overload and pul nonary
edema. These, however, are the ideal. It is recognized that
operational constraints may preclude applying many of them
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PATIENT TRANSFER AND MONITORING GUIDELINES

Because conplications may devel op suddenly, and w t hout
war ni ng, the foll ow ng nmedi cal evacuation guidelines are
of fered:

0o All cases or suspect cases of malaria should be managed
directly by a physician. Units which do not have a
physician with them should transfer the patient to a
unit which does have a physician, as soon as practicable.
If this is not possible, radio contact should be nmade
wi th a physician as soon as possible to obtain his or her
gui dance and advi ce.

o0 All cases of conplicated nalaria, and all cases of
fal ci parum mal aria even if unconplicated, should be
transferred as soon as possible to a facility which can
provide intensive care nonitoring. ldeally this would be
aunit with intensive care capabilities. |If this is not
avai l abl e, a unit which has a cardiac nonitor, or at
| east an ECG machi ne, and which can maintain the patient
under constant nedi cal observation is acceptable.

o0 Conplicated cases should be admtted directly to an
Intensive Care Unit, or whatever facility can best
approxi mate such a unit. Unconplicated falciparum cases
do not have to be admtted directly to an Intensive Care
Unit or (facility). However such unconpli-cated cases
shoul d be |l ocated sufficiently nearby that they
can be transferred to the Intensive Care Unit or
(facility) within a matter of mnutes, if necessary.

o Wenever it is convenient to do so, all cases of nalaria,
regardl ess of species or the presence or absence of
conplications, should be transferred to a U S. mlitary
hospi t al

The above are guidelines. They nmay have to be altered, or
per haps even set aside, to neet whatever operational or other
constraints are in effect at the tinme. However the underlying
concept is that nmalaria may rapidly becone conplicated and
fatal, and Medi cal Departnent personnel should not hesitate to
transfer a patient to whatever convenient nedical facility can
of fer a higher level of care than their own.

The need to transfer a patient, however, nust not del ay
starting treatnent. Antinmalarial therapy should be started by
t he physician or independent duty corpsman who first makes, or
seriously considers, the diagnosis of malaria. |If |V quinine
cannot be given, oral quinine, nefloquine, Fansidar® or even
chl oroqui ne, may provi de sone benefit until better therapy can
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be obtained. |If the patient cannot take oral nedications, and
| V nedi cations are not available, oral nedications can be
crushed and admi nistered as a slurry through a nasogastric

t ube.

NEED FOR CHLOROQUINE-RESISTANT, INTRAVENOUS, THERAPY

Al patients with conplicated malaria should be treated with
t he sanme drugs, regardl ess of the species causing the
infection. The nedications selected nust be effective agai nst
chl oroqui ne-resi stant P. falci parum and al nost al ways nust be
given intravenously. There are several reasons for this
appr oach:

o Although all species may cause conplicated nalaria, this
is nost coomon with P. falciparum |In nmany cases, a
conplicated infection felt to be due to a non-fal ciparum
species, is due to a mxed infection, with the fal ciparum
parasites identified at a later tine.

o Nearly all parts of the world have, or may have,
chl oroqui ne- resistant P. falciparummalaria. Therefore
in managing critically 11l patients, it nust be assuned
that they are infected with a resistant strain.

o Reginmens effective agai nst chl oroquine-resistant P.
falciparumw || also be effective against the other three
speci es.

0 Intravenous therapy is necessary because effective
treatment requires rapid reduction of the |level of
parasites in the bl oodstream through the use of
schi zonticidal drugs. [V admnistration elimnates the
del ay associated with the need to absorb oral
medi cati ons.

0o Intravenous therapy is necessary because patients may be
unable to tolerate oral nmedicines. Even if able to
tolerate them absorption may be inhibited due to
i mpai rment of the circulation in the vessels of the gut,
and edema of the gut walls.

FREQUENCY OF EXAMINING SMEARS FOR PARASITES

Peri pheral blood filns should be exam ned every six to eight
hours until the diagnosis of malaria has been confirnmed, even
t hough antimal arial therapy may have al ready been start ed.
Once mal aria therapy has been instituted, periodic nonitoring
of the parasitem a level in the blood snmears will help eval uate
the effectiveness of the therapy, and help to uncover
resistance. |If parasitema is not reduced by 75% at 48 hours
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after starting treatnment, a high grade (WHO Il evel R-111) of
resi stance shoul d be suspect ed.

TREATMENT OF COMPLICATED MALARIA - ALL SPECIES

Two key principles are critical to appropriate managenent of
patients with conplicated nal ari a:

o Correct, accurate managenent of fluid status, including
careful assessnent of hydration status, judicious
adm nistration of fluids, and nonitoring with a central
venous pressure or pulnmonary arterial line to prevent the
devel opnent of pul nonary edensa.

0 Rapid reduction of the parasitem a |evel, generally by IV
qui ni ne or 1V qui nidine.

DRUG OF CHOCE - 1V QU NINE OR IV QU NI DI NE

Al t hough several antimalarials mght be used, nost are either
not rapidly schizonticidal (e.g., tetracyclines, sulfonam des),
or not readily available in parenteral form (e.g., Fansidar®).
As a practical matter, therefore, all conplicated malaria
shoul d be treated initially with intravenous quinine or

qui nidine, followed by sone other antimalari al

(doxycycline, tetracycline, Fansidar® or nefloquine) to
provide a longer lasting antimalarial effect. Patients who
respond pronptly to IV quinine or quinidine, my be switched to
oral quinine or nefloquine to conplete at |east three days of
treatment with a quinine-type drug, in addition to a second
medi cati on.

QUI NI NE/f QUI NI DI NE TOXI CI TY

In general, the actions and toxicities of quinine and
quinidine are very simlar, differing quantitatively rather
than qualitatively. A statenent about one drug usually, or
probably, can be applied to the other, wth appropriate
al l omance for the fact that the magnitude of a given effect may
differ. Qinidine is sonmewhat nore active than quinine against

mal aria parasites. It is about four tinmes nore likely to
denonstrate cardiotoxic effects (primarily prolongation of the
QI interval), than quinine. 1In general, the dose of quinidine

used i s somewhat | ess than the dose of quinine.

M nor ECG changes are conmon, typically a ten percent
| engthening of the QI interval, and sone T wave fl attening.
The experience from Thailand wth IV quinidine, which is about
four times nore likely to prolong the QI interval than quinine,
denonstrated that the QRS interval had increased by 21% at the
end of the fourth dose, froma baseline of 80.5 (+/- 10.9)
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nmsec, to 98.0 (+/- 7.6) nsec. The corrected QI interval had
i ncreased by 21.4% froma baseline of 455 (+/- 81) nsec to 552
(+/- 132) nsec.

An overdose of quinine or quinidine, usually due to too
rapid an infusion, may cause convul sions, hypotension,
cardi ovascul ar col | apse, heart block, ventricular fibrillation,
or death. Hypovolem a, due to dehydration or other causes, may
predi spose |V quinine or quinidine to cause hypot ensi on.
Mal aria patients should be evaluated, and carefully fluid
resuscitated if need be, concurrent with the IV quinine or
qui nidine. Two separate |V lines should be used, to avoid
accidentally infusing the quinine or quinidine too rapidly as
part of the fluid resuscitation effort. Fluid resuscitation
may be particularly inmportant in patients exhibiting
orthostatic hypotension. Quinine is irritating, and can cause
necrosis if the IVinfiltrates into the tissue surrounding the
vei n.

WARNI NG CONFUSI NG TERM NOLOGY

In using these two agents, particularly intravenously, it is
critically inportant to pay attention to which drug is being
used, quinine or quinidine, and to whether the dose to be used
is expressed as the salt (quinine dihydrochloride, quinidine
gl uconate) or the free base, (quinine base, quinidine base).

ADM NI STRATI ON AND MONI TORI NG COF |V QUI NI NE/ QUI NI DI NE

Two different 1V reginens will be presented. Both reginens
require a loading dose, in order to achieve rapidly a
sufficiently high steady state |l evel of the drug. Failure to
acconplish this, particularly in cerebral malaria, may be fatal
to the patient. The basic principle is to dilute the drug in
relatively large volunmes of fluid, and then to infuse it
slowy. Normal saline (NS), 5% dextrose in normal saline
(D5NS), and 5% dextrose in water (D5W have all been used.
Because of the volume of fluid required, DSWnmay provi de too
much free water for many patients.

| deal Iy, plasma quinine or quinidine | evels should be
obtained to nonitor for toxicity, and they should be utilized
whenever avail able. However in many operational settings these
w Il not be avail able. Considerable experience with both these
drugs has shown that they can be adm nistered safely w thout
the use of drug levels, by utilizing close electrocardi ogram
(ECG monitoring. QRS and QT interval changes are good
i ndi cators of quinine and quinidine toxicity, and along with
cl ose bl ood pressure and infusion rate nonitoring, provide an
effective way to watch for cardiotoxicity. Toxicity which does
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devel op generally responds to tenporary slow ng or stopping of
t he i nfusion.

The foll owm ng guidelines, taken fromthe Centers for D sease
Control (CDC) continuous quinidine infusion protocol, are
recommended for nonitoring for cardiac toxicity anytine |V
qgui nine or quinidine is used:

o0 The patient should be in an intensive care setting, with
continuous cardiac nonitoring, if possible. |If
continuous nonitoring is not avail able, frequent ECG
strips or lifepack nonitoring should be done.

o Blood pressure should be determ ned prior to infusion,
every five mnutes during infusion of the | oading dose,
and every 15 mnutes thereafter.

0 An ECG tracing should obtai ned before begi nning the
i nfusion, and every hour thereafter, to determne the QT
interval and QRS w dt h.

o The QI interval must be corrected for heart rate
according to the follow ng fornmula:

Qlc = \/ RR

where QIc is the corrected QT interval, and R-Ris the
tinme interval between adjacent R waves.

o0 The infusion should be tenporarily slowed or stopped if
the QIc interval becones |onger than 0.6 seconds, the QRS
conpl ex wi dens nore than 50% greater than baseline, or
hypot ensi on unresponsive to noderate fluid chall enge
devel ops. The infusion should be permanently
di scontinued in the event of persistent severe
hypot ensi on (systolic pressure < 80 mmHg), evidence of
i mredi ate hypersensitivity reaction to the drug, or a
clinically inportant cardiac arrhythm a.

SPECI FI C QUI NI NE/ QUI Nl DI NE REG MENS

Regi men A: Intravenous Quinine D hydrochloride

o0 Adm nister a | oading dose of 20 ng/ kg quinine
di hydrochl oride (16.7 ng/ kg base) in 3-6 m/kg of IV
fluid, infused over 4 hours.

o Followwth a dose of 10 ng/ kg quinine di hydrochl ori de
(8.4 ng/ kg base) diluted as above. This should be
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started every 8 hours, and infused over 2-4 hours. The
patient should receive a total of three doses, including
the | oadi ng dose, in a 24 hour period, if needed.

Exanple: A 70 kg man woul d receive a | oadi ng dose of
1400 ng of quinine, diluted in 210-420 mM of 1V
solution. Eight hours after the start of the | oading
dose, he woul d receive a maintenance dose of 700 ng of
quinine diluted in 210-420 m of 1V solution.

o If the patient received quinine or quinidine wthin the
48 hours prior to starting IV quinine, the | oading dose
should be omtted. Instead, the patient should be
started at the mai ntenance dose of 10 ng/ kg qui ni ne
di hydrochl oride (8.4 ng/ kg base), and continued at this
dose every ei ght hours.

The conversion factor for quinine is: 20 ng quinine
di hydrochloride (the salt) = 16.7 ng qui ni ne base.

The parasitem a |l evel frequently rises in the 6-12 hours
after initiating IV quinine therapy, but should be | ess than
25% of the initial level within 48 hours after initiating
therapy. |If the patient has not responded eit her
clinically or with a reduced | evel of parasites by 48 hours,

t he dose of quinine should be reduced by 33% from 10 ny/ kg

qui ni ne di hydrochl oride (8.4 ng/ kg base) to 6.7 ng/ kg quinine
di hydrochl oride (5.6 ng/ kg base), to avoid quinine toxicity.

It should still be given every 8 hours. Patients with severe
parenchymal |iver disease should use a dose reduction of 50%
from the begi nni ng.

Usually three or four IV doses wll be sufficient to allow
changing to oral quinine sulfate, which should be given at a
dose of 650 ng p.o. t.i.d. The optimal duration of oral
qui ni ne therapy, after 1V quinine, has not been determ ned.

Regi nen B: Intravenous Quinidine G uconate

The follow ng protocol is taken fromRE Phillips et al, New
Engl and Journal of Medicine, 1985; 312: 1273-1278.

o0 Adm nister a |oading dose of 24 ng/kg of quinidine
gl uconate (15 ng/kg base) in 250 m NS, infused over
4 hours.

o Followwth a dose of 12 ng/ kg of quinidine gluconate
(7.5 ng/ kg base) in 250 M NS, adm ni stered every 8
hours, and infused over 4 hours. The patient should
receive a total of three doses in a 24 hour period,

i ncludi ng the | oadi ng dose, if needed.
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o If the patient received quinine or quinidine within the
48 hours prior to beginning IV quinidine, the |oading
dose should be omtted. |Instead the patient should be
started at the mai ntenance dose, 12 ng/ kg qui nidi ne
gl uconate (7.5 ng/ kg quinidine base), and conti nued at
this dose every 8 hours.

The conversion factor for quinidine is: 80 ng quinidine
gl uconate, (the salt) = 50 ng quinidi ne base.

When the patient can tolerate oral nedications, switch to
oral quinine sulfate.

FOLLOW ON THERAPY AFTER 1V QUI NI NE/ QUI NI DI NE

In general, patients should be switched fromlV quinine or
|V quinidine to oral nmedications as soon as they can tolerate
them They should receive additional nedications to conplete
seven days of treatnent, however several different treatnent
regimens are available. Patients infected in Southeast Asia
require a regi nen which considers antimalarial drug resistance
patterns found there, and the need for a nore prol onged course
of a quinine-type drug.

Mefl oquine in many respects is the ideal followon drug. A
single oral dose of 1000-1500 ng is sufficient. This reginen
enhances conpliance with taking the drug, elimnates the need
for other drugs (except primaquine in mxed infections), and
adequately (at least for the present) treats resistant P.
fal ci parum strains in Southeast Asia. WARNING: The
manuf acturer's package insert states that if quinine or
quinidine is used in the initial treatnent of severe malaria,
mef | oqui ne admi ni stration should be delayed at |east 12 hours
after the | ast dose of quinine or quinidine. This is to avoid
potential cardiotoxicity froma possible additive effect of
adm ni stering nefl oquine on top of quinine or quinidine.
Experience with such a reginen is quite limted, however.

NOTE: The follow on reginmens in the next paragraphs are
based on the assunption that essentially all conplicated
malaria is due to P. falciparum or, rarely, a mxed infection
of falciparumand an additional species. (In the latter case,
pri maqui ne may al so be required.) In the unusual event that a
conplicated malaria infection is conclusively denonstrated to
be due only to a non-falciparum species, treatnent may be
continued as if the infection were due to P. falciparum or
switched to a regimen appropriate for the particular non-
fal ci parum speci es.
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Fol | ow- on Therapy - Sout heast Asia Infections

Patients who becanme infected in Thail and, Laos, Denocratic
Kanpuchea (Canbodia), or Vietnam and perhaps in adjacent
countries, should receive a nore intensive foll ow on reginen.
Fansidar® i s not reconmmended, since it will probably have a
significant failure rate. Either of the two foll ow ng regi nens
may be used.

Regi nen A:
Quinine sulfate 650 ny, p.o, t.i.d. to conplete 7
days' treatnment with a quinine-type drug, including
the IV quinine or quinidine
pl us Doxycycline 100 ng, p.o., b.i.d., for 7 days

(Tetracycline may be substituted for doxycycline at
a dose of 250 ngy, q.i.d.)

Regi nen B:
Mef | oqui ne 1000- 1500 ngy, p.o., once

Fol | ow-on Therapy - Infections Acquired Qutside Southeast Asia

Any one of the three follow ng regi nens may be used.
Regi nen A:
Quinine sulfate 650 ng, p.o., t.i.d. to conplete 3
days' treatnment with a quinine-type drug, including
the IV quinine or quinidine
pl us Doxycycline 100 ng, p.o., b.i.d., for 7 days

(Tetracycline may be substituted for doxycycline at
a dose of 250 ng, g.i.d.)

Regi nen B:
Quinine sulfate 650 ng, p.o., t.i.d. to conplete 3
days' treatnment with a quinine-type drug, including
the IV quinine or quinidine
pl us Fansidar® three tablets, p.o., once

Regi nen C:

Mef | oqui ne 1000- 1500 ngy, p.o., once
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TREATMENT OF UNCOMPLICATED MALARIA
GENERAL PRI NCI PLES

Unconplicated malaria is generally treated with ora
medi cati ons, which should be started pronptly before the
patient becones sufficiently sick that |1V nedications are
required. This is especially inportant with P. fal ciparum
mal ari a, which can very rapidly devel op conplications.
Patients who are vomting, or sufficiently nauseous that they
cannot take oral nedications, by definition have conplicated
mal ari a and shoul d be treated as such. GCccasionally a patient
may be unable to take oral nedications for reasons not rel ated
to his underlying malaria. 1In this case, |V nedications nust
be given, using one of the reginens for conplicated nal ari a.

The conbi nation chl oroqui ne-primaquine (G P) tablet is
i ntended only for chenoprophylaxis, not for the treatnent of
acute clinical malaria. |If CGP tablets are used for treatnent,
the result is to adm ni ster an i nadequate dose of chl oroqui ne,
or a greatly excessive dose of prinmaquine.

When Fansidar® or either of the tetracyclines are used in
association with oral quinine, they may be started at any tine
when the patient is taking quinine. However, their
adm ni stration nust at |east partially overlap the
adm ni stration of the quinine.

P. falci parum- SOUTHEAST ASI A

For purposes of this treatnment regi nen, Southeast Asia
i ncl udes Thail and, Laos, Denocratic Kanpuchea (Canbodia), and
Vietnam It may include adjacent countries, especially in the
future if nultidrug resistance spreads. Consultation with a
NAVENPVNTMEDU i s advised. Fansidar® is no | onger considered
reliable in this area. Either of the follow ng regi nens may be
used.

Regi nen A:
Quinine sulfate 650 ngy, p.o., b.i.d., for 7 days
pl us Doxycycline 100 ng, p.o., b.i.d., for 7 days

(Tetracycline may be substituted for doxycycline at
a dose of 250 ng, g.i.d.)

Regi nen B:

Mef | oqui ne 1000- 1500 ngy, p.o., once
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P. falciparum- OTHER THAN SOUTHEAST ASI A

The follow ng reginens are to be used for infections
acqui red anywhere else in world, except selected parts of
Central America and the Caribbean, (See below). They were
sel ected on the assunption that falciparummalaria in these
areas is, or may be, resistant to chloroquine. Any one of
these three regi nens may be used.

Regi nen A:

Qui nine sulfate 650 ng, p.o., t.i.d., for 3 days
pl us Doxycycline 100 ng, p.o., b.i.d., for 7 days

(Tetracycline may be substituted for doxycycline at
a dose of 250 ny, g.i.d)

Regi nen B:
Quinine sulfate 650 ny, p.o., t.i.d., for 3 days
plus Fansidar® 3 tablets, p.o., as a single dose
Regi nen C.
Mef | oqui ne 1000- 1500 ngy, p.o., once

P. falciparum - | SOLATED CHLOROQUI NE- SENSI Tl VE AREAS

In a few countries, P. falciparumcurrently renmains
sensitive to chloroquine. These include Central Anerica north
and west of the Panama Canal, Haiti, the Dom ni can Republi c,
and in the Mddle East, Turkey, Syria Egypt, lIragq, the United
Arab Emrates (UAE), and Saudi Arabia. Unconplicated P.
fal ci paruminfections acquired in these countries can be
treated the same as unconplicated P. vivax infections, except
that primaquine is not needed. Alternatively, the sane three
regimens |listed in the previous section, "P. falciparum- OTHER
THAN SOUTHEAST ASI A, " may be used. Because chl oroqui ne
resi stance continues to spread, a NAVENPVNTMEDU shoul d be
consulted prior to deploynent for the latest information on
chl oroqui ne resi stance in these areas.

P. vivax OR P. ovale - WORLD- W DE

Chloroquine is the drug of choice for initial treatnent.
Doxycycline, tetracycline, and quinine are also effective,
al though the tetracyclines may be sonmewhat | ess active than
chl oroquine. Fansidar® is sonewhat |ess active than
chl or oqui ne.
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NOTE: Chl oroqui ne-resi stant P. vivax has been reported
from Papua New Guinea and Irian Jaya. A definitive treatnent
regimen for P. vivax infections acquired in these areas has not
been identified, however a reginmen for chloroqui ne-resistant P.
fal ci paruminfections should be appropriate. Primaquine for
radical cure is also required. Consultation with a

NAVENPVNTMEDU i s advi sed.

These two speci es produce hypnozoites, an exoerythrocytic
stage, which remain in the hepatocytes (liver cells). Most
drugs, including chloroquine, quinine, quinidine, mefloquine,
the tetracyclines, and Fansidar® do not eradicate hypnozoites.
This failure allows nalaria relapses to occur at a | ater date,
when additional parasites |eave the liver cells. Primquine is
required for conplete eradication of the hypnozoites, and
prevention of relapses (radical cure). Factors to be
considered in prescribing primquine are discussed in
subsequent par agr aphs.

Initial Treatnent

Chl or oqui ne phosphate 500 ng tabl et (equivalent to 300 ny

base)
2 tablets p.o. initially (day 1)
followed by 1 tablet p.o. 6 hours later (day 1)
followed by 1 tablet p.o. on day 2
followed by 1 tablet p.o. on day 3
(The total dose is 2500 ng of
chl or oqui ne phosphate or 1500 ng of
chl or oqui ne base.)
Radi cal Cure
Pri magqui ne phosphate 26.3 ng tablet (equivalent to 15 ny
base)

Regi nen A:
1l tablet p.o., daily, for 14 days
(Total dose is 14 tablets)
Regi nen B:

3 tablets p.o., as a single dose, once a week for
each of 8 weeks

(Total dose is 24 tablets)
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Before prescribing primquine, all Medical Departnment
personnel nust read the "Prinmaqui ne" section of Chapter 10,
“Pharmacol ogy of Antinalarial Agents," and Chapter 11,

"Jd ucose- 6- Phosphat e Dehydrogenase (G6PD) Defici ency.”

G6PD nornmal individuals with confirmed P. vivax or P. ovale
i nfection should undergo radical curative treatnent with
pri maqui ne. Either of the above reginens may be used. The 14
day regi nen may be nore convenient for patients, and therefore
it may pronote conpliance.

&PD deficient individuals with simlar confirnmed
i nfections should al so undergo radical curative treatnent with
pri maqui ne. However only the eight week regi nen should be
used. Ildeally, quantitative GGPD deficiency testing would be
done prior to beginning treatnment with primaqui ne. Such
treatment should be undertaken only in consultation with a
fully trained infectious disease or tropical nedicine
specialist, or general internist, with full awareness of the
potential risks of adm nistering prinmaquine to GGPD defi cient
i ndi vi dual s.

The primaqui ne regi nen nust overlap at | east one dose of
chl oroquine. That is, the primquine nust be started no | ater
t han one week after the |ast dose of chloroquine. |If the
pri maquine is delayed until after the patient has conpl eted
t aki ng chl oroqui ne, one additional tablet of 500 ng chl oroqui ne
phosphate (300 ng base) should be given at the sane tine (sane
day) the primaquine is started.

P. nal ariae - WORLD- W DE

Treatnent is the same as for P. vivax, however termn na
treatment with prinmaquine i s not required.

M XED SPECI ES | NFECTI ONS - WORLD- W DE

In general, a treatnent regi nen should be chosen which wll
be active against the P. falciparum conponent of the infection.
Such a reginen will also be effective agai nst other species,
however primaquine may need to be added if P. vivax or P. ovale
speci es are invol ved.

ANCILLARY TREATMENT TOPICS
GENERAL CONSI DERATI ONS

Unconplicated malaria, in many parts of the world, is
managed on an outpatient basis. This usually includes

falciparummalaria, if the patient is felt to be reliable. In
part, however, this is due to necessity. The standard of care
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in Navy nedicine is to admt all malaria patients to a
hospital, or if that is not available, to a facility where they
can be under the direct care of a physician. |If this is not
avai |l abl e direct communication and consultation with a
physi ci an nust be obtained. Non-falciparummalaria, and
unconpl i cated fal ci parum mal aria, can be managed on a hospital
ward. The inportant services needed are: the ability to
observe the patient closely for the devel opnent of
conplications, and to nonitor routine vital signs, including
tenperature, pulse, blood pressure, respiratory rate, weight,

i ntake and output, and levels of parasitem a.

Patients with conplicated nmalaria may devel op a variety of
addi tional conplications, including pneunonia (primrily
aspiration pneunonia); pul nonary edenma includi ng adult
respiratory distress syndrone (ARDS); acute renal failure; gram
negati ve sepsis and septic shock; netabolic acidosis; and
cardi ovascul ar col |l apse. These are all nmanaged the sane as in
any non-mal aria patient, including the use of oxygen,
mechani cal ventilation, diuretics, fluid resuscitation,
vasopressors, and dialysis, as needed. However in addition, it
is vitally necessary to reduce the underlying parasitem a as
rapidly as possible. In all conplicated malaria patients, good
nursing care, with adm ssion and daily weights, frequent close
monitoring of vital signs including intake and output (using a
bl adder catheter if necessary), and other clinical and
| aboratory paranmeters, is critical

Much of what follows is directed prinmarily towards the
patient with conplicated or severe nal ari a.

WARD CARE

Severely ill patients are often | ethargic, obtunded or
comat ose, and subject to all the usual conplications of
patients in that condition. The airway should be kept clear,
and the usual precautions taken to prevent aspiration,
especially if the patient is vomting.

Patients with conplicated disease should rest on their sides
to mnimze aspiration, and be turned every two hours to
prevent bedsores. Patients should be kept in a screened or air
conditioned area, if available, until they are no |onger
infectious. This precaution prevents such patients from
serving as a nmalaria reservoir from which nosquitoes can feed
and then spread the di sease to other personnel.
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ANTI PYRETI CS AND FEVER CONTROL

Patients should be given antipyretics to help nake them feel
nore confortable, and to m nim ze devel opnent of febrile
sei zures, which are associated with tenperatures over 101. 3°F
(38.5°C). Tenperatures between 103.1°-107.6°F (39.5°-42°C) are
associated wth delirium and tenperatures over that, with
coma. A prolonged febrile period (tenperature > 104°F (40°C))
is associated with a poor outcone. Patients with prolonged
severe hypertherm a not responsive to antipyretics should be
cooled with fanning and spongi ng, or a cooling blanket if

avai | abl e. Sponging should be done with tepid water, i.e.
cool er than body tenperature but not cold. |If the water is too
cold, vasoconstriction will occur in the skin, resulting in

heat being trapped in the body core. Alcohol should not be
used to sponge patients. The resulting vapors are toxic to
patient and staff.

FLU DS AND ELECTROLYTES

Dehydrated hypovol em ¢ patients may becone hypotensive,
oliguric, and progress to acute renal tubular necrosis. Over
rehydration may precipitate irreversible pul nonary edena.

Common errors in fluid and el ectrol yte managenent incl ude
the failure to exam ne the patient thoroughly (e.g. skin and
ocul ar turgor, postural change in blood pressure, urine vol une
and specific gravity), failure to maintain fluid bal ance
charts, failure to weigh the patient daily, use of excessive
and unnecessary hypertonic solutions, too rapid transfusion
Wi thout first admnistering a diuretic to help prevent fluid
accunul ation, failure to assess urine output (undisciplined
urination or failure to pass a urethral catheter), failure to
i ncl ude bl ood, bicarbonate, and the fluid vehicle for
antimalarial drugs in the fluid bal ance cal cul ati ons, and
failure to ask the patient, friends or relatives about fluid
i ntake and out put during the 48 hours prior to adm ssion.

|V fluids are necessary only for those patients with
orthostatic hypotension, or with conplicated di sease.
Sufficient fluids should be given to maintain an adequate bl ood
pressure and renal perfusion, however care nust be taken to
prevent pul nonary edema fromfluid overload. MId hyponatrem a
is comon, but clinically uninportant. A serum sodi um bel ow
120 nmeqg/L (120 nmol /L) requires energency treatnent.

Fluid therapy and nonitoring are acconplished with IV
fluids, bladder catheterization, frequent careful clinical
exans and nonitoring of input and output. |[If an Intensive Care
Unit is available, right heart or pul nonary artery

CH 1 AUG 95 CH 5-49



catheterization and frequent nonitoring of electrolytes, BUN
creatinine, glucose, and arterial blood gases are desirable.

HYPOGLYCEM A

Hypogl ycem a may be seen in malaria for two reasons.
Parasitized RBCs utilize glucose at a rate 75 tines greater
than normal RBCs. O particular concern, however, is the fact
t hat qui ni ne and qui nidine, especially if given IV, my
stinmulate insulin secretion resulting in clinically significant
hypogl ycema. This conplication may be m ssed because signs
and synptons of hypoglycemia may be attributed to malari a,
e.g., obtundation may be attributed to cerebral nmalaria.

Even t hough qui nine and qui ni di ne may pronote hypogl ycem a,
neither this possibility nor the actual appearance of
hypogl ycema is a reason not to use, or to stop using, these
drugs, if they are clinically indicated. The need to treat the
parasitem a overrides the risk of hypoglycema. |If
hypogl ycem a occurs, it should be nanaged appropriately and the
gui ni ne or qui ni di ne conti nued.

Bl ood gl ucose | evels should be nonitored every six hours in
conplicated malaria, and any tine there is clinical
deterioration. This can be acconplished at the bedside with
fingerstick techniques such as the Anes Dextrostix.

Hypogl ycem a |l ess than 60 ng/dL (3.3 mml /L) should be treated
w th 50% dextrose (1-2 ng/kg, 1V push), followed by a four hour
i nfusion of 10% dextrose, typically at a rate of 100 m per
hour in adults. |If the blood glucose level is greater than 60
mg/dL (3.3 mml /L) at the end of the infusion, the infusion can
be changed to 5% dextrose, with continued nonitoring of the

bl ood gl ucose every six hours. Admnistration of additional
dextrose after the initial bolus can be varied to neet

i ndi vi dual patient needs. However appropriate nonitoring of

bl ood gl ucose levels is critical, until the |evels have
stabilized at an acceptable level. |If blood glucose |Ievels
cannot be obtained, a trial of 50% dextrose should be given to
all malaria patients with any deterioration of clinical status,
especially if they involve deteriorating nental status.

(Use of product nanes is for identification purposes only,
and does not inply endorsenent.)

ANEM A
In nost cases, no treatment is required. |If the hematocrit
is falling rapidly, or is less than 20 percent, the patient

shoul d be transfused wth packed RBCs or whole blood. If whole
bl ood is used, the patient should be nonitored carefully to
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avoi d pul nonary edena due to fluid overload. It nay be
necessary to give diuretics to prevent this.
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CENTRAL NERVOUS SYSTEM (CNS) | NVOLVEMENT

Al'l patients with evidence of CNS invol venent shoul d have a
| umbar puncture to rule out a coincidental neningitis or
encephalitis. |In cerebral malaria, any conbination of synptons
and signs indicative of severe and extensive invol venent of the
brain may be seen. There are no constant or significant
changes in the spinal fluid. The spinal fluid pressure
however, may be significantly el evat ed.

The fundanental treatnment for cerebral malaria is to reduce
the parasitema as rapidly as possible. No other treatnent is
necessary, or effective, except good supportive and nursing
care, and in sone patients, anticonvulsants. Corticosteroids
shoul d not be used. They are of no benefit, and may be
associated with conplications such as prolongation of conma
pneunoni a, and gastrointestinal bl eeding.

Sei zures shoul d be nmanaged with standard anti convul sant
regi nens, although treatnent of status epilepticus may be
required in sone cases. Renediable causes of seizures, such as
hypogl ycem a or hyperpyrexia, should be identified and
corrected.

EXCHANGE TRANSFUSI ON FOR HYPERPARASI TEM A

If the patient's level of parasitema is 20% or greater, the
chances of conplete recovery, even wth appropriate
antimal ari al chenot herapy and supportive neasures, are |ess
than 50% For this reason, exchange transfusi on has been
recommended for patients with high I evels of parasites.
Suggested criteria for transfusion are a |evel of parasitem a
greater than 10-15% or a parasitema greater than 5%in the
presence of cerebral malaria. Transfusion should be continued
until the parasitem a decreases to 1-5%

The rationale for exchange transfusion is theoretical: It
removes parasitized RBCs and RBC debris which pronote RBC
sludging. It may al so renove unknown netabolic waste factors

and t oxi ns.

Exchange transfusion is usually done manually. One unit of
bl ood, (approximately 500 m ), is renoved fromthe patient over
one to two hours. It is then replaced by bl ood products
equivalent to a single unit of whole bl ood.

The first dose of |V quinine or quinidine should be given
before the exchange transfusion. |If the patient is severely
anem c, this should be corrected before the exchange
t ransf usi on begi ns.
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Limted data (five patients) indicate that nost of the
parasite burden is renoved early in the process, with the
burden falling by about half within the first four or five
exchanges. The quinine or quinidine level falls slightly with
each exchange, but quickly returns to baseline. The nunber of
exchanges to carry out in any given patient has not been
determ ned, and there is probably no absolute nunber. In
different studies, fromfour to 27 exchanges have been
required; often, eight to ten units is sufficient to reduce the
parasitema to 1%or less in adults.

Rat her than carrying out a predeterm ned nunber of exchanges,
it is preferable to continue the process until the parasitem a
has been reduced to a desirable |evel.

Exchange transfusions deplete clotting factors, therefore
repl acenent with appropriate clotting factors (e.g. fresh
frozen plasna) and platelets nay be necessary. As an
alternative, whole blood nmay used, to provide the necessary
clotting action. However care nust be taken not to fluid
overl oad the patient.

BACTERI AL | NFECTI ONS

Treat nent of bacterial infections should be guided by gram
stain and culture, and should use doses of antibiotics
appropriate to serious infections. Aspiration pneunonias can
be empirically treated with IV penicillin or clindanycin;
nmet roni dazol e is usually not necessary.

Uinary tract infections can be enpirically treated with IV
trimet hopri msul fanmet hoxazole (Septra® Bactrinm®), or a

cephal osporin (cephalothin (Keflin®, cefazolin (Ancef®,

Kef zol ® . Skin infections, such as IV site infections, can be
treated with IV oxacillin or a first-generation cephal osporin.

Septic patients with no obvious source of infection can be
enpirically treated with a third-generation cephal osporin such
as ceftriaxone (Rocephin®, cefotaxinme (C aforan®, ceftizoxine
(Cefizox®, or impenem (Primaxin® . |If a third-generation
cephal osporin is not available, cefoxitin (Mefoxin®, cefotetan
(Cef otan®) or cefuroxine (Zi nacef® Kefurox®, or a conbination
of antibiotics may be used to provide coverage agai nst
st aphyl ococci, streptococci, commobn gram negative organi smns,
and anaerobes. |If ceftriaxone is used, care nust be taken not
to inadvertently underdose by using an insufficient nunber of
the 250 ng vials commonly supplied for treatnent of gonorrhea.
(A typical dose of ceftriaxone, for serious infections, would
be one gramevery 12 hours.)
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(Use of product nanes is for identification purposes only,
and does not inply endorsenent.)

BLACKWATER FEVER ( MALARI AL HEMOGLOBI NURI A)

Basic treatnent is bed rest. RBCs and bl ood vol une shoul d
be restored by transfusion, however careful matching is
required due to the autoantibodies already present. Both cells
and plasma nust be cross-matched. No special treatnment of the
henmogl obi nuria itself is required, other than hydration.

MId cases may require only correction of dehydration and
el ectrolyte loss. The latter may be particularly promnent if
t here has been severe vomting. However because the patient is
inrenal failure, care nust be taken not to fluid overload the
patient. |In severe cases of blackwater fever, peritoneal or
henodi al ysis may be required.

DRUG RESI STANCE - MONI TORI NG PARASI TEM A LEVELS

The Wrld Health Organization (WHO has defined chl oroqui ne
"sensitive" strains as those whose parasites are cleared from
t he bl oodstream wi thin seven days of the start of treatnent,
and do not reappear in the bloodstreamfor 28 days (if ever).
Wth Rl resistance, parasites are cleared within seven days,
but reappear (recrudescence) within 28 days. In R-I
resistance, parasite levels fall at |east 75% bel ow their
initial levels, and do so within 48 hours of the start of
treatnent. However the parasites are not conpletely cleared
wi thin seven days. R-I1l resistance refers to parasite |levels
t hat decrease no nore than 75%in 48 hours (and may not
decrease at all) and do not clear within seven days.

For nost practical purposes, "resistance" to antimalarials
has only been described for P. falciparum (However
chl oroqui ne-resi stant P. vivax malaria from Papua New Gui nea
and Irian Jaya has now been described.) An inportant
inplication of the concept of resistance is that the initial
clearing of all parasites fromthe bl ood stream does not
necessarily indicate the infection has been eradi cat ed.

The | evel of parasitem a should be nonitored by daily
peri pheral blood snear exam nations, until no nore parasites
are seen.

PARASI TEM A MONI TORI NG
Patients with conplicated mal aria should have the | evel of
parasitem a determned three or four tinmes daily, in order to

nmonitor the response to antinmalarial treatnment. This should be
continued until the parasite |evel drops significantly, or

CH 1 AUG 95 CH 5-54



until the patient shows significant clinical inprovenent.
Parasitem a determ nations can be reduced in frequency to once
daily, when the parasitema level falls below 3% Periphera
bl ood snears should then be nonitored daily until no parasites
have been seen for two or three days.

Al patients, regardl ess of infecting species, should have
their level of parasitem a determ ned at |east daily, until no
nore parasites can be detected in the blood. This helps to
ensure the infecting species is responding to treatnent, and is
especially inportant when P. falciparumis involved. |If the
patient is receiving oral antinalarial agents, failure to begin
to reduce parasite levels within 24-48 hours after initiation
of treatnment may indicate |V antinmalarials are required. |If
the patient is already receiving |V nedications, such failure
may i ndicate the presence of a resistant strain.

A detailed nethod of estimating the |l evel of parasitema is
provi ded in Appendi x 4.

FOLLOW UP PARASI TEM A MONI TORI NG

Despite the fact that there are different |evels of
resistance, and that an initial clearing of parasites may
indicate R 1 |level resistance rather than sensitivity, nobst
experts do not recommend routine peripheral blood snear
exam nations once all parasites appear to have been cl eared.
| nst ead, the physician or independent duty corpsnman shoul d
mai ntain a high index of suspicion, and repeat a peri pheral
bl ood snear exam nation if the patient clinically deteriorates
or becones febrile again.

The patient nmust be told that even in the best of
circunstances his malaria may recur. This is nost likely to
occur within the next several nonths to a year, dependi ng upon
t he species involved. However for the next several years,
whenever he has an illness with a fever, and the cause is not
obvi ous, mal aria should be considered. Therefore he should
tell his doctor at that tinme that he once had nal ari a.

TREATMENT OF MALARIA IN PREGNANCY

Pregnant wonen with mal aria need pronpt treatnent and
require careful nonitoring of maternal and fetal status. No
del eterious effects of quinine infusion on uterine or fetal
functi on have been detected. Anecdotal reports that |V quinine
may i nduce | abor have not been substantiated. Even if the
reports were true, this fact would be of secondary inportance
if the nother's life were endangered. Malaria itself is
associated wth
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spont aneous abortions. Pronpt, effective treatnent of malaria
may be even nore life-saving for the fetus than the nother.
When receiving IV quinine, uterine and fetal nonitoring are
mandatory. Unconplicated cases can be safely treated with ora
chl oroqui ne, qui ni ne, or Fansi dar®.

FANSI DAR® | N PREGNANCY

Al though Fansidar® is officially | abel ed as contraindi cat ed
i n pregnancy, because pyrinmethamne is teratogenic for rats,
extensive use in humans has not shown indications of
teratogenesis. Most authorities, therefore, consider this only
a relative contraindication, and would use Fansidar® in
pregnancy if clinically indicated and alternative drugs were
not available or were | ess acceptable. Wen given near term
t he sul fonam de conponent of Fansidar® may di splace bilirubin
in the baby, producing kernicterus.

TETRACYCLI NES, PRI MAQUI NE, AND MEFLOQUI NE | N PREGNANCY

Tetracyclines and primquine are contraindicated in
pregnancy. Pregnant wonmen infected with P. vivax or P. ovale
shoul d be treated with the standard chl or oqui ne regi nen,
foll oned by weekly chl oroqui ne prophyl axi s (chl oroqui ne
phosphate 500 ng) until delivery. After delivery, or after the
not her has stopped nursing, radical cure treatnent with
pri maqui ne may be given. Mefloquine has not yet been approved
for use in pregnancy.

NEED FOR | MVEDI ATE OBSTETRI CAL CONSULTATI ON

An i mredi ate obstetric consultation should be obtained on
pregnant wormen who develop nmalaria, so that the obstetrician is
aware of the patient, and is able to evaluate her and the
fetus. In nost cases, little nore will need to be done beyond
appropriate fetal nonitoring, but in sone cases, Caesarean
section may be life-saving to nother and/or baby.

CHILDREN AND MALARIA

Treatnent in children is generally the sane as adults,
except for appropriate dosage adjustnents. Tetracyclines are
contraindicated in children under eight years of age.
Life-threatening side effects associated with parenteral use of
chl oroqui ne occur nore frequently and at | ower doses in
children. For details of the managenent of pediatric malaria,
the reader is referred to the pediatric "Red Book," (Report of
the Commttee on Infectious Diseases), published by the
Comm ttee on Infectious D seases, Anmerican Acadeny of
Pedi atrics, 141 Northwest Point Blvd, PO Box 927, Elk G ove
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Village, IL, 60009-0927. The book is published every two
years, generally in even nunbered years.

COMMON ERRORS OF ANTIMALARIAL CHEMOTHERAPY

The foll ow ng coomon errors are adapted from " Severe and
Complicated Malaria," (Transactions of the Royal Society of
Tropi cal Medicine and Hygi ene, Vol 80 (Supplenent) 1986, pp.
1-50):

0 Delay in starting treatnment, despite clinical suspicion
of severe mal aria, because the blood snear is negative or
because the "drug of choice" is not avail able.

0 Unjustified w thholding of an antimal arial drug, because
of exaggerated or unfounded fears of toxicity. Many
antimal ari al agents have greater or |esser degrees of
toxicity, but nalaria itself nay devel op conplications
which are life threatening.

o Dosage not correctly cal cul ated because the patient was
not wei ghed.

0o |Inadequate dosage. This is particularly true when the
| oadi ng dose of IV quinine or quinidine is omtted.

0 Mscalculation of the dosage because of confusion between
the dose of the antinalarial agent when cal cul ated as the
salt vs calculation as the base.

0 |Inappropriate route of admnistration. The oral route is
unacceptable in patients who are severely ill or have
conplicated mal ari a.

o Failure to elicit a history of recent antinmalari al
chenot herapy. This can result in a drug overdose, which
is a particular concern when giving quinine or quinidine.

0 Unjustified cessation of treatnment. It is unjustified to
stop qui ni ne because a patient devel ops hypogl ycem a or
severe henol ysis with henogl obi nuria (bl ackwater fever),
or because a pregnant woman goes into premature |abor or
there are signs of fetal distress. The danger of
uncontroll ed fal ci paruminfection outweighs the equivocal
or controll able side effects of quinine.

o Failure to control the rate of IV infusion of
antimalarials. |If nursing care and nonitoring are
i nadequate, |V antimalarials may be allowed to infuse too
rapidly. This nmay be fatal when quinine or quinidine are
gi ven.
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Failure to prevent cunul ative effects of antinalari al
drugs. In patients who require prolonged IV quinine for
treatnment, the drug may accunul ate, especially when there
is underlying renal or hepatic dysfunction.

Failure to swtch patients fromlIV to oral nedications as
soon as they can tolerate oral nedications.

Unnecessary continuation of IV treatnent after clearance
of parasitema, or in patients with persistent coma (or
ot her severe manifestation) despite 14 days of
antimal ari al chenot her apy.

Failure to recognize that the therapeutic priorities of
conplicated nmalaria are different fromthose of
unconplicated mal ari a.

Delay in considering obstetrical intervention in wonen
with malaria late in pregnancy.

Unnecessary endotracheal intubation.

M sdi agnosis of respiratory distress. 1In patients with
severe mal aria, three serious conplications - pul nonary
edema, aspiration pneunonia, and netabolic acidosis - may
be confused clinically.

Failure to control convul sions.

Failure to recognize and treat severe anem a

Use of inappropriate and potentially dangerous ancillary
therapies. There have been many fashionable ancillary

t her api es advocated for malaria. The follow ng are
potential ly dangerous and of unproved benefit:
corticosteroids, anti-inflammatory agents, osnotic
agents, dextran, heparin, adrenalin, and prostacyclin.

Delay in starting peritoneal or henodial ysis.
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FI GURE 2

CHO CE OF MALARI A TREATMENT DRUG

Suspect Patient of
Mal ari a
Conpl i cat ed (1) No fal ci parum | No Vi vax or Oval e
Mal ari a (2) Mal ari a
Mal ari a
I V qui ni ne Yes chl or oqui ne
or |V quinidine +pri maqui ne
Pati ent Now tol erates
oral medi ci nes
Yes
Mal aria acquired in
Sout heast Asi a
Yes No
oral quinine oral quinine
+ doxycycline + doxycycline
or mefl oqui ne or oral quinine
+ Fansi dar®
or mefl oquine
Vi vax or Oval e Present No
End
Yes
Pri maqui ne
Not e: See Text for definitions and dosing regi nens. Were a box provides a choice of

reginmens, i.e. the word "or" is used, either (or any) regi mren may be used

1. Use IV quinine or quinidine for conplicated malaria due to: any nalaria species (or
m xed species), conplicated nmalaria in which parasites have been seen but not
identified, or conplicated nalaria in which no parasites have been seen, but malaria is
strongly suspected

2. Treat for unconplicated falciparummmalaria if: falciparum parasites have been seen
with or without other parasites; if parasites have been seen but cannot be identified;
or if no parasites have been seen but malaria is strongly suspected
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TABLE 5

MALARI A TREATMENT REG MENS

DRUG

DCSE

COVMON S| DE
EFFECTS

REMARKS

chl or oqui ne
phosphat e

500 ng (= 300 ng
chl oroqui ne base)

2 tablets initially,
foll owed by 1 tabl et
6 hours | ater (day
1); 1 tablet day 2; 1
tabl et day 3; total
dose = 5 tablets

G di sturbance

Take drug with neal s
or at bedtine to
reduce @ upset.

doxycycl i ne

100 nmg p.o., b.i.d
for 7 days

G di sturbance
Phot osensitivity.

WIl also need
qui ni ne sul fate.

Fansi dar ®
(25 ng
pyri met ham ne +
500 ng
sul f adoxi ne)

3 tablets taken at
one time

Allergy to sulfa.

Wl also need
qui nine sul fate.

mef | oqui ne 1000- 1500 ng p. o. See text. Dose shoul d be
taken at one tine adj usted for
patient's weight.
qui ni ne i ntravenous See text. See text. Requires
di hydr ochl ori de foll owon therapy.
qui ni di ne i ntravenous See text. See text.
gl uconat e Requires foll ow on

t her apy.

qui nine sulfate

650 ng, p.o., t.i.d

Ci nchoni sm

Dur ati on depends on
| ocati on where

mal ari a acquired.
WIl also need
doxycycline or

Fansi dar ®.

pri maqui ne phosphat e

26.3 ngy (= 15 ng
pri maqui ne base)

1 tablet daily for 14
days; total dose = 14
tabl ets

G di sturbance
Henol ysis in G6PD
deficient persons.

I ndi cated only for
radi cal cure of

vi vax or oval e

mal aria. Use with
caution in G6PD
persons (See text).

3 tablets once a week Sane. Sane.
R for 8 weeks; total
dose = 24 tablets
Only chl oroqui ne and qui ni ne are approved for use in pregnancy. See text.
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CHAPTER SIX

MALARI A PREVENTI ON AND CONTROL | N THE M LI TARY

INTRODUCTION - GENERAL CONSIDERATIONS

Malaria in man results froma cl ose environnent a

relationship with infective nosquitoes. |Its prevention is
possi bl e by preventing infective nosquitoes from contacting
man, and by interrupting the parasite's |life cycle. In man,

this requires the use of drugs, and repellents, and in
nmosqui t oes, insecticides.

Effective malaria control includes four preventive neasures:
1) Control of adult nosquitoes, 2) Control of |arval
nmosqui t oes, 3) Personal protection neasures, and 4)
Chenoprophylaxis. In tactical situations, only personal
protection neasures and chenoprophyl axis can be relied upon for
mal ari a prevention, since vector control is usually not
practicable. However, whenever possible, vector control should
be used to the maxi num extent permtted by a given situation.

For the nost effective malaria prevention program detailed
information as to the risk of malaria in any given country is
essential. It is not sufficient to know that a country "has
mal ari a," since the presence, absence, or intensity of malaria
risk can vary markedly within a given country. U ban areas,
for exanple, often have no nalaria risk, even though the rural
areas may be at high risk. Such information has inportant
inplications for a ship going into a liberty port.

Chenopr ophyl axis may not be required at all for crew nenbers
who only go on liberty in the port city itself, but may be
essential for the crew nenber who takes leave for a trip into
the rural areas. Desert areas rarely have malaria, but it may
be present focally in river valleys, salt marshes, and in
irrigated areas. Seasonal changes, chiefly the anount of
rainfall, also pronote, or hinder, the nosquito vector

popul ation. In countries with nountains or uplands, there is
often no mal aria above a certain altitude, which varies from
country to country, even though |ower areas may have extensive
anounts of mal ari a.

NAVENPVNTMEDUs

The best sources for the information needed to make infornmed
deci sions about a malaria prevention program or to help decide
if a patient presenting hinself in sickbay may have been
exposed to nmal aria, are the Navy Environnmental and Preventive
Medi cine Units (NAVENPYNTMEDUs). These four units are | ocated
in San D ego, CA; Pearl Harbor, H; Sigonella, Italy; and
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Norfol k, VA, Detailed information as to how to contact themis
in Appendix 9. A mgjor duty of the NAVENPVNTMEDUs is to

coll ect, analyze, summarize, and dissem nate current, detailed
i nformati on about the risk of malaria (and other diseases of
operational concern). Such information can be obtai ned by
contacting any NAVENPVNTMEDU directly. However it is also
summari zed in the Di sease Ri sk Assessnent Profile (DI SRAP)
which is conpiled on each country, and updated every siXx
nmonths. Hard copi es can be obtained from any NAVENPVNTMEDU
however the information can al so be copied onto floppy disks,
(whi ch you nust provide), which can be reviewed as needed on
the Medical Departnent's shipboard conputer
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CHAPTER SEVEN

CHEMOPROPHYLAXI S

INTRODUCTION

In the past, "chenoprophyl axis" al nost al ways neant the use
of chloroquine, with or wthout primaquine at the end of the
prophyl axis period ("term nal prophylaxis"). During the
Vi etnam War this concept resulted in the devel opnent of the
"C-P tab," which conbined a fixed anount of chl oroqui ne and
primaquine in a single tablet, to be taken weekly. Today, when
nost mal ari ous countries have, or may have,
chl oroqui ne-resi stant P. fal ci parum nmal aria, chl oroquine m ght
be consi dered obsol escent for prophylactic purposes. Certainly
its use for chenoprophylaxis requires careful consideration and
advice. However alternative drugs nmay have a greater incidence
of side effects, and, in sone cases, parasite resistance.

Several chenoprophylactic reginens are included in this
gui de. These are the ones generally recommended by U. S.
mlitary and civilian authorities. Variations of these
regimens are frequently recommended by non-U. S. tropical
medi ci ne experts who reside in, or deal with, malarious
countries. In order to choose the nost appropriate reginen,
and because parasite resistance patterns and ot her vari abl es
frequently change, the cogni zant NAVENPVNTMEDU or ot her
conpetent authority should be consulted for the nost current
reconmendat i ons.

Thi s chapter discusses several drugs comonly or potentially
used for prophylaxis. For additional information, the reader
is referred to Chapter 10, "Pharmacol ogy of Antinal ari al
Agents. " In general, nost reginens begin shortly before
depl oynent into a malarious area, continue while in the
mal ari ous area, and continue further for some weeks after
| eaving the malarious area. During this |last period, after
| eaving the malarious area, prinmaquine is often added to
eradicate certain forms of P. vivax and P. oval e which would
otherw se persist in the liver (hypnozoites). Most reginens
are based upon a once a week dosing schedule. Doxycycline,
taken daily, is an exception.

* Figure 3, "Choice of Malaria Chenoprophylaxis Drug,"
di agrans the key factors in determning an appropriate drug for

this purpose. It is located at the end of this chapter.

* Table 6, "Mualaria Chenoprophyl axi s Regi nens, " summari zes
the drugs and doses used. It is located at the end of this
chapter.
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WEEKLY DOSE SCHEDULE - CHOICE OF DAY

When the once weekly dosing schedule is used, conpliance can
be increased by picking a day of the week which is clearly
different fromthe other days of the week, and using that day
to adm ni ster the weekly chenoprophylactic. The association of
a uni que day wth taking chenoprophyl axis nmedicine helps to
establish a habit pattern, which pronotes conpliance. For
obvi ous reason, Sunday is a traditional choice. During
mlitary exercises or in conbat, there may not be one
particul ar day of the week which is clearly different fromthe
others. In this case, arbitrarily picking a day, and rem nding
peopl e of this through the Plan of the Day, at norning nuster,
and in other ways, is a suitable substitute.

CHEMOPROPHYLAX1S AND IMMEDIATE DEPLOYMENTS

Not infrequently, operational or other considerations wll
dictate that personnel deploy imediately into mal arious areas.
The usual lead tine to begin chenoprophyl axis, especially the
one to two weeks recommended for chloroquine, may not be
available. In the rush to depl oy, chenoprophylactic
medi cati ons may be overl ooked, or adm nistering themto
depl oyi ng personnel may be postponed. Under these
ci rcunst ances, chenoprophyl axis should be started as soon as
practicable, and continued on its usual schedule. (Doubling
medi cati on doses, or other maneuvers, does not overcone the
delay, and is likely to reduce unit effectiveness due to nore
intense side effects.) |In nost cases, beginning
chenopr ophyl axi s upon entry to a mal ari ous area, when
unavoi dabl e, should not significantly increase the nunber of
mal aria cases a unit may acquire. However during energent
depl oynents, every effort nust be nmade to begin
chenoprophyl axi s as soon as practicable. 1In no case should a
delay in starting prophylaxis be used as an excuse to omt it
al t oget her.

PROPHYLACTIC DRUGS

CHL OROQUI NE

Three nmal aria species - P. vivax, P. ovale, and P. nulariae
- are generally considered to be chl oroqui ne-sensitive.
(Chl oroqui ne-resi stant P. vivax has been reported from Papua
New Cui nea and Irian Jaya.) Therefore the question of
chl oroqui ne resistance arises primarily when dealing with P.
falciparum A few areas of the world continue to have
chl oroqui ne-sensitive P. falciparum These include Central
America north and west of the Panama Canal, Haiti, and the
Dom ni can Republic. |In the Mddle East these include Turkey,
Syria, Egypt, Iraq, the United Arab Emrates (UAE), and Saudi a
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Arabia. In these areas, or in areas where only non-fal ciparum
speci es are of concern, the comonest chenoprophylactic regi nmen
is one 500 ng chl oroqui ne phosphate tablet (300 ng base)

weekl y.

This should be started one to two weeks before entry into
the mal arious area. The early start is said to all ow
sufficient tinme for adequate blood | evels to devel op. However
there is little evidence this practice is really necessary. O
nmore practical use, this period may all ow t he unusua
i ndi vi dual who cannot tolerate chl oroquine, or has significant
side effects fromit, to be identified. Appropriate steps can
then be taken to deal with the side effects, or, very rarely,
stop the chloroquine. By far the commpnest side effect is mld
gastrointestinal upset. This can usually be overcone by taking
chloroquine with neals or at bedtine. |If the individual really
cannot tolerate chloroquine at all, nefloquine or doxycycline
may be alternatives.

Chl or oqui ne shoul d be taken for four weeks after |eaving the
mal ari ous area. Recomendations as to how | ong chl oroqui ne
shoul d be continued during this period vary anong different
authorities. The Wrld Health Organization (WHO and the
Centers for Disease Control (CDC) customarily recommend only
four weeks. O her authorities recomend | onger tines.

The possible return to a mal ari ous area nust be consi dered
in determ ning when to begin the term nal prophylactic reginen.
| f personnel are to return to the sane, or a different,
mal ari ous area within four weeks after |eaving the original
area, weekly chl oroqui ne should be continued until they |eave a
mal arious area for the final tinme. At that point, the final
four week period of prophylaxis should begin.

CHLOROQUI NE- PRI MAQUI NE (G- P) COVBI NATI ON TABLETS

Each C-P tabl et contains chl oroqui ne phosphate 500 ng (300
nmg base) and prinmaqui ne phosphate 78.9 ng (45 ng base). It is
available only in the mlitary supply system and cones as a
| arge plain orange tablet, individually wapped in al um num
foil. It is made by Wnthrop, and the alumnumfoil is printed
with appropriate identifying information. C-P tablets offer
conveni ence, and may be better tol erated because they contain a
buffer to reduce stomach upset. However, there are few
opportunities to use G P conbination tablets nowadays.

DOXYCYCLI NE
Doxycycl i ne has been used for chenoprophyl axis during

several mlitary exercises in Thailand, due to the presence of
chl oroqui ne-resi stant P. falciparum The regi nen used 100 ny
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dai |l y, beginning one or two days prior to entering the

mal ari ous area, continuing daily while in the mal ari ous area,
and further continuing daily for 28 days after |eaving the

mal ari ous area. One C- P tablet was given weekly for six weeks
as part of the term nal prophyl axis.

Doxycycline was fairly well tolerated, and seened to work
well. There were several conplaints of stomach distress,
however these were reduced by taking doxycycline with neals.
Several cases of vivax malaria occurring after the exercise
were reported, however these were felt to be due to poor
conpliance in taking primquine, rather than resistance to the
doxycycline. It is worth noting, however, that P. vivax seens
to be |l ess susceptible to doxycycline than is P. falciparum

The potential effect, if any, of prophylactic doxycycline on
travel ers' diarrhea, or gonorrhea, has not been determ ned. It
is possible that travelers' diarrhea, when it develops in
i ndi vi dual s taki ng doxycycline prophylactically, nay be due to
bacteria which are resistant to tetracyclines, as well as other
antibiotics. It is also possible that if such individuals are
sexual ly active, they nmay acquire a gonococcal infection which
has no synptons, but which can be spread to other sex partners.

For the indefinite future, it is |ikely doxycycline wll be
the drug of choice within the Navy and Marine Corps for nass
chenopr ophyl axi s agai nst chl oroqui ne-resi stant P. fal ci parum
malaria. It is not the ideal drug, but it seens to work, is
reasonably well tolerated, and is far cheaper than the only
other drug likely to be used, nefl oquine.

The I ength of time doxycycline can be taken for prophylaxis
is not known. Initial trials were limted to one nonth,
however, it has been used by |large nunbers of individuals, in
several exercises, for at |east two nonths, (one nonth exposure
pl us one nonth term nal prophylaxis). It has been used to a
| esser extent for even |larger periods. None of these
experiences has been associated with any unusual or severe side
effects. In addition, thousands of individuals have taken
tetracycline or mnocycline, in doses conparable to malaria
prophyl axi s doses, for periods of nonths to years control acne.
All these factors strongly suggest that prolonged use of
doxycycline shoul d be safe.

FANSI DAR®

Fansidar® is a fixed conbination tablet containing 500 ng of
sul fadoxi ne and 25 ng of pyrinetham ne. For several years in
the early 1980's, a reginmen of one weekly tablet was used as an
alternative to chloroquine as prophyl axi s agai nst chl oroqui ne-
resistant P. falciparum Reports of Fansidar® associ ated
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severe skin and nucous nenbrane reactions began to appear,

i ncl udi ng nunerous cases of Stevens-Johnson syndrone. Sever al
of these cases were fatal. The overall frequency of severe
skin reactions was felt to be about 1 in 20,000. Mbst of the
cases had no previous history of allergic reactions to

sul fonam des (or pyrinmethamne). Cases seened to occur with
the intermttent dosing schedule used for prophylaxis, and not
when Fansi dar® was used only for acute single dose treatnent of
mal aria. However sonme cases occurred after only a few doses of
Fansi dar®  Moreover, deaths have been reported when single
doses of Fansidar® were used for treatnent of neningococcal

di sease and chol era. For these reasons, (and nore recently,
because sone areas report resistance to Fansidar®, Fansidar®
is no |longer recormended for mal aria chenoprophylaxis, with
rare exceptions.

Fansi dar® For Presunptive Treatnent of Malaria

There is a distinctly different way of using Fansi dar®,
which remains in effect. This is the use of Fansidar® for the
acute treatnment of a febrile illness which may be due to
mal aria, in a setting in which nedical care is not readily
avai l able. The dose, for this purpose, is three tablets taken
all at once. This use of Fansidar® is not prophylaxis. It is
presunptive treatnment of malaria. It should not be used when
medi cal treatment is readily available, roughly, within 12 to
24 hours. Persons given Fansidar® for this purpose nust
t horoughly understand: a) O her diseases besides nmalaria may
be causing the fever, and b) Even if the fever is due to
mal aria, the Fansidar® may not cure it. Fansidar® wused in
this fashion, nust be | ooked upon as a way to buy tinme until
the febrile episode can be evaluated by qualified nedical
personnel. This nust be done even if the fever goes away and
the person feels better, since this effect may only be
t empor ary.

MEFLOQUI NE ( LARI AMB)

Mefl oquine is related to quinine and quinidine, but is
sonmewhat nore active than either of those two agents agai nst
mal aria parasites. A mmjor advantage is its extrenely |ong
half life, which allows it to be given as a single dose for
treatnent, or once-a-week for prophylaxis. It is active
agai nst qui ni ne-resistant P. falciparum however somne
resi stance to nefl oqui ne has already appeared, notably in
| ndochi na.

When used for prophylaxis, the conmonest side effect of
mef | oqui ne has been vomting, which occurred in 3% of
i ndividuals. Dizziness, syncope, and extra systoles were seen
| ess than 1% of the tinme. Conparison studies of nefloquine and
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chl oroqui ne, used for prophylaxis, have denonstrated that the
types and frequencies of side effects are conparable for the
two drugs.

The standard reginen is based on a single 250 ng tablet,
given on a weekly basis. The first dose is given two weeks
before entering a malarious area, the drug is continued weekly
while in the area, and then continued for four additional
weekly doses once out of the malarious area. At this tine,
there is debate over the need for a | oading dose. Mlitary
i nvestigators have shown that steady state nefl oqui ne pl asma
| evel s are reached in 7 weeks wth weekly nefl oqui ne.
Protective |levels are achieved in 5 weeks. A 3-day | oading
dose (250 ng/day) may be considered for persons who do not have
time to receive the recomended two weeks of nefloquine or wll
face intense transm ssion soon after arrival.

It is inportant to realize that the manufacturer's package
insert does not discuss a |oading dose. However, the Arned
For ces Epi dem ol ogy Board (AFEB) supports the use of an
alternate regi nen of nefl oqui ne prophylaxis using three daily
| oadi ng doses when there is denonstrated need for rapid
protection and geographi c concerns about relative drug
resi stance. Medical providers should consult with
epi dem ol ogi sts at a NAVENPVNTMEDU bef ore prescri bi ng
mef | oqui ne | oadi ng dose regi nens.

In many respects, nefloquine nmay be the ideal drug for
prophyl axis. However resistance is already devel oping, and it
IS a very expensive drug.

PRI MAQUI NE

In areas of the world where P. vivax and P. oval e species
are present, term nal prophylaxis with primaqui ne may be
necessary. ("Termnal" refers to the fact that the prinmaquine
is not taken until after the individual |eaves the mal arious
area.) These two species have stages which persist in the
liver, hypnozoites. Chloroquine, and nost other antimalarials,
are not active agai nst hypnozoites, and therefore primquine
must be given to eradicate them If this is not done, there is
a considerable risk the malaria will relapse weeks to nonths
| ater, when nore parasites enter the blood streamfromtheir
liver reservoir.

If primaquine is felt to be needed, it should not be started
until after the individual has left the malarious area for a
final tinme, and wll not return to a malarious area. That is,
the individual has begun the term nal prophyl axis phase of
what ever drug he has been taking. Primaquine can be started at
any tinme after leaving the mal arious area, but nust at |east
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partially overlap the term nal weeks when chl oroqui ne,
doxycycline, or nefloquine is taken.

There are two reginens for adm nistering primquine:

0 One primaquine tablet daily for 14 days. (Each tablet
contains 26.3 ng primaqui ne phosphate, equivalent to 15
nmg primaqui ne base.) The total dose is 14 tablets.

o Three prinmaqui ne tablets once-a-week for eight weeks.
(Each tabl et contains 26.3 ng prinmaqui ne phosphat e,
equi valent to 15 ng prinmqui ne base). The total dose is
24 tablets.

Al nedical departnent personnel nust read Chapter 11,
"3 ucose- 6- Phosphat e Dehydr ogenase (&PD) Deficiency,” prior to
adm ni stering primaquine to any mlitary or civilian personnel.

Each regi nen has advantages and di sadvantages. The 14 day
dai ly primaqui ne regi nen has the advantage of being short and
sinple - one tablet a day for two weeks. It has two
di sadvant ages. Sone people incorrectly assune that the 14 day
reginen is a "short cut," and stop taking the | ast doses of
chl oroqui ne, or other nedicine, after finishing the 14 days of
pri maqui ne. Second, daily prinmqui ne may cause significant
hemol ysis even in individuals with a mld degree of GGPD
defi ci ency.

The three tabl ets, once-a-week, reginmen can conveniently be
pi ggybacked onto an ongoi ng once-a-week regi nen, such as
chl oroqui ne or nefl oquine. The disadvantage of the three
tabl et, once-a-week reginen, is that it is a sonewhat awkward
regimen. It adds additional tablets at a tinme when conpliance
may be decreasing due to having left the mal ari ous area.
Compl i ance al so may | apse because the ei ght week primaqui ne
regi men extends |onger than the four week term nal prophylaxis
phase of nefl oqui ne, chl oroqui ne or doxycycli ne.

d ucose- 6- phosphate (GPD) St at us

The GPD status of any individual who is to receive
pri maqui ne nust be known prior to admnistering this drug. In
general, individuals with any degree of GSPD deficiency should
not receive primaqui ne for mal ari a chenoprophyl axis. (See bel ow
for additional details.)

GPD Normal | ndividuals
In GGPD nornmal individuals, the prinmaquine regi nen of choice

wi |l generally depend upon the drug first used for prophyl axis.
| f doxycycline or nefloquine is used, the 14 day daily
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primaquine reginmen is preferred so that all medicines -
doxycycline or nefloquine, plus primquine - are conpl eted
within a nonth. There is limted evidence that addi ng weekly
pri maquine to daily doxycycline results in increased cases of
|ate vivax malaria. This is presumably due to decreased
conpliance in taking primquine, particularly in the weeks
after termnal prophylaxis with daily doxycycline has been
conpl eted. \Wen the prinmaqui ne was given daily, along with the
dai ly doxycycline, prophylactic failures were not reported.

&PD Deficient | ndividuals

Wth sonme exceptions, individuals who are GSPD defi ci ent
shoul d not receive primaqui ne for mal ari a chenoprophyl axi s.
| nstead they should be counseled that they are at sone risk for
developing malaria (if they were exposed to P. vivax or P.
oval e) weeks to years after they | eave the nal ari ous area.
They shoul d be told of the signs and synptons whi ch may
indicate malaria, and advised to consult a physician if such
signs and synptons do devel op. They should be further
counseled to be sure to tell the physician evaluating themthat
t hey were exposed to nal ari a.

Under certain circunstances, individuals who are GGPD
deficient may need to receive primaqui ne for term nal
prophyl axis. \Wenever possible, the anticipated situation and
possi bl e need for this course of action should be discussed
wi th epidem ol ogi sts at a NAVENPVNTMEDU, or an infectious
di sease or tropical nmedicine specialist. If primaquine is
prescri bed, the individuals receiving it nust be counsel ed as
to the possibility of primquine causing a henolytic crisis,
t he signs and synptons suggestive of this, and the need to seek
medi cal attention pronptly if they devel op such signs and
synptons. Traditionally, when GGPD deficient individuals have
been prescribed prinmaqui ne, a weekly schedul e has been used.
The rationale was that a weekly reginmen was less likely to
produce a severe, possibly life-threatening, henolytic crisis.
However evidence that this is so, is |acking.

Pri maqui ne prophylaxis for GGPD deficient individuals nmay be
appropriate when: a) An individual will undergo a high | evel of
exposure to malaria, and/or may be continuously exposed to
mal aria for longer than 30 days, b) An individual will be in a
sust ai ned conbat situation, or c) Required in exceptional
ci rcunst ances for selected individuals.

DOCUMENTATION OF PERSONAL MALARIA PREVENTION COUNSELING
Al'l individuals who are placed on mal ari a chenoprophyl actic

agents should be carefully and thoroughly instructed as to why
the medicine is being prescribed for them howit is to be
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taken, the possible side effects, and the fact that

chenopr ophyl axi s reduces the chances of becom ng infected, but
IS not a guarantee against infection. Personnel should also be
instructed to report to the Medical Departnment imedi ately if
any signs or synptons suggestive of malaria devel op. (See
Chapter 4, "Diagnosis, Cinical Presentation, Cinical Course,"”
to review signs and synptons.) Instructions nust also be given
regardi ng the proper use of personal protection nmeasures such
as the use of DEET, pernethin, and nosquito netting. (Personal
protection is covered in Chapter 8 "Ml aria Personal Protection
Measures. ")

The chenoprophyl acti c agents prescribed, and the
instructions given, should be docunented in each individual's
medi cal record, on a Standard Form 600 (SF 600). Standardized
pre-printed SF 600's may be used for this purpose. An exanple
is given in Appendix 7.

WILSON-EDESON (W/E) TEST FOR CHLOROQUINE COMPLIANCE

During the Vietnam War, questions were raised as to whet her
mal ari a cases were due to failure of the nedication to prevent
mal aria, or failure of the troops to take chloroquine. Verbal
statenents by an individual that he was taking chloroquine were
not considered reliable. Therefore the U S. Arny adapted the
W | son- Edeson (WE) test for field use, in order to detect
units whose conpliance with mal aria chenoprophyl axi s was poor.
The WE test neasures chloroquine in the urine. A negative
test suggests that an individual may not have been taking
chl oroqui ne, and therefore any mal aria which devel ops may not
be due to drug resistance on the part of the parasite.

The WE test is approximately 85-90% reliable in determ ning
the presence of chloroquine in the urine. Because of this, a
negati ve test for any given individual cannot be taken as
evi dence that individual has not been taking chloroquine. This
[imtation has inportant inplications if disciplinary action is
bei ng consi dered agai nst an individual for not taking
chl oroquine. A positive test, which shows chloroquine in the
urine, neans he/she has been taking the drug. However a
negative test, i.e. no evidence of chloroquine in the urine,
does not prove an individual has been omtting his/her
chl or oqui ne.

Al though of limted useful ness in individual cases, the WE
test is useful in nonitoring unit conpliance with
chenoprophyl axis, and in fact is the only nethod available to
do so. Approximately 10% of a unit should be nonitored each
week. |If the nunber of positive tests is nuch bel ow 85-90%
this suggests that a nunber of individuals in the unit are not
t aki ng chl or oqui ne prophyl axi s.
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The WE test should also be used prior to treating any case
of malaria. Docunented malaria, in the presence of urinary
chl oroqui ne, may indicate a chloroquine-resistant strain. |If
the patient's WE test is negative, it provides no information
as to whether the malaria strain is resistant or sensitive to
chl or oqui ne.

The WE test is totally field portable. Medical personnel
assigned to the Fleet Marine Force, Construction Battalions,
and anphi bi ous shi ps should becone famliar with it and use it
whenever applicable. Appendix 5 provides details of the test
procedure and a list of required test supplies.

However, the WE test is only useful for chloroquine. There
are no conparable field tests for other anti-nmalarial agents.
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FI GURE 3
CHO CE OF MALARI A CHEMOPROPHYLAXI S DRUG

Foot
Not e
Revi ew Mal aria Map
Appendi x
Mal aria in Area of No No Prophyl axi s
Operations or Liberty Needed
Yes
Oper ati ons Consi st of Yes May Not Need 1
Port Cal| Visits Only Prophyl axi s
No
Operations in Central Yes May only need chl or- 2,3
Anmerica or Mddl e East qui ne prophyl axi s.
(See Footnote 2.)
See Table 6 for Dose
No
Doxycycl i ne Prophyl axi s 4,5
See Table 6 for Dose

MALARIA CHEMOPROPHYLAXIS ALGORITHM - FOOTNOTES

1.

The map provides an overview of the most important areas of the world with malaria. Some areas with minor risk may not be
represented, and the degree of risk and chloroquine resistance may vary within a given country and with time. For the most up-
to-date information on specific countries and specific parts of countries, consult the nearest NAVENPVNTMEDU, or a DISRAP.

The following countries have chloroquine-sensitive P. falciparum: Central America north and west of the Panama Canal, Haiti,
and the Dominican Republic. Middle East = Turkey, Lebanon, Syria, Egypt, Israel, Jordan, Iraq, Bahrain, Qatar, the United
Arab Emirates (UAE), and Saudi Arabia. (Some of these countries have no malaria, and require no prophylaxis.)

If P. vivax or P. ovale malaria is common, terminal prophylaxis with primaquine or chloroquine-primaquine (C-P) tablets is
indicated for all individuals who are G6PD normal. Table 6 provides the dose. Terminal prophylaxis with primaquine is not
generally indicated for individuals who are G6PD deficient. (See Chapter 11 for details.)

Mefloquine may be substituted for doxycycline if available. See Table 6 for the dose.
If P. vivax or P. ovale malaria is common, terminal prophylaxis with primaquine is indicated for all individuals who are G6PD

normal. The 14 day regimen may produce better compliance in taking primaquine. Primaquine prophylaxis is not generally
indicated for individuals who are G6PD deficient.
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TABLE 6

MALARI A CHEMOPROPHYLAXI S REG MENS

DRUG

DOSE

COVMON S| DE
EFFECTS

REMARKS

chl or oqui ne
phosphat e

500 ng (= 300 ny
chl oroqui ne base)

1 tabl et weekly:
begin I-2 weeks
before entering

mal ari ous area,
weekly while in
area, then 4 weekly
doses after

| eaving the area

A di sturbance

Take drug with neals

or at bedtine to reduce

G upset. Useful ness
largely limted to
parts of Centra
Anerica & the Mddle
East .

chl or oqui ne-
pri maqui ne (C-P)
tablets

1 table weekly for
8 weeks after

| eavi ng the

mal ari ous area

A3 di sturbance
Henol ysis in GGPD

deficient persons.

Use for termna
prophyl axis only.

Substitute conbined CGP

tabl et for separate
chl oroqui ne &

pri maqui ne tabl ets.
Cenerally not to be

used by GGPD defici ent

per sons.

doxycycl i ne
0 ng

1 tablet daily:
Be?|n I-2 days
before entering
mal ari ous area,
daily while in
area, continue 28-
30 days after

| eavi ng area

G di sturbance
Phot osensitivity.

Take with neals to
reduce G upset. Use
sun protection

Fansi dar ®
25 ngy
pyri met ham ne +

500 ny

sul f adoxi ne

3 tablets taken al
at once

Allergy to sulfa

Not for routine
proPhyIaxis. Take
tabl ets when febrile
and nedi ca
readi ly avail abl e

mef | oqui ne
250 ng

1 tabl et weekly:
begin Z weeks

before entering
mal ari ous area,
weekly while in

area, then 4 weekly
doses after |eaving
the area

A di sturbance

Not for use by

i ndi vi dual s taking
bet a- bl ocker agents,
flight personnel

pri maqui ne
phosphat e

(=15 ng .
pri maqui ne

R

3 tablets once a
week for 8 weeks
after |eaving
mal ari ous area;

A di sturbance
Henol ysis in GGPD

deficient persons.

Use for term na
prophyl axi s only.
Cenerally not to be

used in G6PD defi ci ent

total dose = 24 persons.
tabl ets
1 tablet daily for Sane. Sane.

14 days after

| eavi ng mal ari ous
area; total dose =
14 tablets

Only chl oroquine is approved for

use in pregnancy.

See text.
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CHAPTER EIGHT

MALARI A PERSONAL PROTECTI ON MEASURES

MALARIA DISCIPLINE

In many mlitary operations, the likelihood of only a short
stay in an area having a | arge nosquito popul ati on makes
per manent vector control nethods difficult or inappropriate.
Under such conditions, personal protection neasures may be the
only source of protection against biting nosquitoes. Personal
protection nmeasures are so vital to mlitary operations
conducted in a malaria risk area that the term "MALARIA
DISCIPLINE" is used to describe the ability and readi ness of
personnel to use them The nost inportant step in teaching
mal aria discipline is to nake personnel aware of the
seriousness of nosquito-borne diseases. The idea that "W are
here to fight the eneny and not the nosquitoes,” will severely
hanmper all efforts to prevent malari a.

It is the responsibility of area commanders and nedi cal
personnel to ensure that adequate personal protection itens are
procured and properly used.

Personal protection practices nust receive the highest
priority when preparing troops for duty in malarious areas.
Cl assroom and field instruction in the proper use of personal
protection nmeasures are essential. Audio-visual aids on
vect or-borne di seases are avail able and can be used during
predepl oynent briefings to assist in indoctrinating the troops
in personal and unit protection neasures. These videocassettes
and filnms can be requested from Conmanding O ficer, Naval
Heal th Sci ences Education and Trai ni ng Command, Audi ovi sual
Li brary, Bethesda, Maryland 20889-5022, DSN:. 295-1226 or
Commercial : (301) 295-1226. A list of these aids may be found
i n Appendi x 10.

PROTECTION BY PROPERLY WORN CLOTHING

Wearing clothing properly can help protect against biting
nmosqui t oes. \Wen nosquitoes are active, wear shirts with
collars closed and sl eeves rolled down and buttoned. Use
bl ousi ng rings over pants and socks, nmaking sure no bare skin
is exposed. Another nmethod is to tuck the bottons of the
trousers into the tops of the boots, or if boots are
unavail abl e, pull the socks up around the trouser bottons.
Wear head nets and gl oves where feasible.
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REPELLENTS

Repel l ents offer significant personal protection frombiting
nmosqui t oes and ot her bl ood-sucki ng i nsects when used correctly.
The use of repellents is one of the nost effective personal
protection strategies agai nst nosquitoes. Mny repellents act
as contact repellents, keeping nosquitoes frombiting when they
touch the protective chemcal with their nouthparts or feet.
Sone repellents may be sufficiently volatile that nosquitoes
refrain fromcomng close to the treated surface. Repellents
may be available as undiluted |iquid concentrates or fornul ated
as solutions, emulsions, creans, lotions, solid stick fornms, or
aer osol s.

A repellent's period of effectiveness varies with
envi ronment al conditions, concentration and fornul ation of the
active ingredient, arthropod species, and the activity of the
person wearing the repellent. Repellents applied to the skin
are renoved by absorption, evaporation, abrasion, and
perspiration. Consequently, the period of effectiveness is
consi derably reduced during strenuous activity, especially in
warm humd (tropical) weather. Repellents inpregnated into
clothing may remain effective for several weeks, but |oss due
to |l eaching of the repellent fromlaundering, rainfall, and
perspiration may reduce their effectiveness over tine.

Repel | ents can cause a burning/drying sensation if all owed
to contact mucous menbranes. DO NOT APPLY REPELLENTS NEAR THE
EYES, NOSTRILS OR LIPS. Continued exposure to repellents in
the folds of the arnpit, el bow and knee may produce skin
irritation under hot, humd conditions, but this possibility
shoul d not deter their use under these conditions.

REPELLENTS ARE SUPPLY | TEMS, NOT MEDI CAL ONES. Supply
personnel should adequately stock and maintain repellents for
issue to troops. Recommendations concerni ng procurenent of
proper repellents are the responsibility of nedical personnel.

APPLY ALL REPELLENTS ACCORDING TO LABEL INSTRUCTIONS.
INDIVIDUAL APPLICATION REPELLENTS
DEET Loti on

| nsect/ Arthropod Repellent Lotion (34% DEET), Tube, 2 oz.
NSN 6840- 01-284-3982. This creamis specifically devel oped for
use on the skin and is currently the mlitary skin repellent of
choice. It is intended for use in conbination with pernethrin
clothing application repellents. It contains 34% DEET
(N, N-Di ethyl -mtoluam de, active ingredient) in a
control |l ed-rel ease pol yner base (lotion) and is packaged in a 2
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fl. oz. polyethylene tube. It is nore user acceptable, has

| ess odor, and is less irritating to the skin and | ess damagi ng
to plastics than the previous fornulation (75% DEET |iquid
formulation). A single application of the new fornul ati on can
provide up to 12 hours of protection against biting nosquitoes.
It is referred to as an extended-duration repellent (EDR).

DEET Li quid

| nsect Repellent, Cothing and Personal Application (75%
DEET, 25% Ethanol), 2 oz., NSN 6840-00-753-4963. This is the
old liquid fornulation, which cones in a 2 fl. oz. polyethylene
squeeze bottle, that can still be used for personal
application. However, it is a strong plasticizer and nust be
used with care since it can damage | acquer, paint and plastics
(e.g., watch crystals, eyeglass | enses and eyegl ass franes).

It may cause skin irritation. It has a short duration of
protection (three to four hours) and nust be reapplied to the
skin often, especially under warm hum d conditions where an
application generally lasts for only one to two hours. This
repel l ent al so contains ethanol which has a | ow vapor pressure
and is flammabl e. Exposure of the product to flane or
excessi ve heat shoul d be avoi ded.

APPLI CATI ON OF SKI N REPELLENTS:

Foll ow ng the | abel directions, dispense appropriate anounts
of either repellent into the palmof the hand. Lightly rub the
hands together with a washing notion and then rub the repellent
on the arms, covering the arnms. Carefully coat the back of the

neck, ears, and the hairline with repellent. If wearing a
shirt, it is inportant to apply repellent to the neck under the
collar and, if a collar is lacking, |ow on the neck. |If

necessary, carefully apply repellent to other exposed areas of
t he body. Any exposed skin that is not treated is subject to
i nsect bites.

Reapplication of smaller anmobunts of DEET nmay be necessary
dependi ng upon | oss through sweating, wading in streans,
exposure to rain, contact with wet foliage, etc.

INDIVIDUAL CLOTHING APPLICATION REPELLENTS
DEET Li quid

| nsect Repellent, Cothing and Personal Application (75%
DEET, 25% Ethanol), 2 oz., NSN 6840-00-753-4963. This
formul ation can be used to treat the uniformin areas where
biting insects exist. |Insects with piercing-sucking
nmout hparts, such as nosquitoes, will occasionally bite through
tight-fitting or open weave clothing. Apply this fornulation
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directly to the outer surface of the uniform by hand,
particularly at tight-fitting areas, such as across the

shoul ders, around the waist, the el bows, and on the seat of the
trousers, the knees and |l ower pant legs. |f necessary, apply
it to the socks above the boots and to the entire surface of
the socks if renoving the boots before sleeping. If wearing a
| ong-sl eeved shirt, apply the repellent to the underside of the
arnms and under the cuff.

This repellent may be applied to the uniformuntil the whole
2 0z. bottle has been applied. This treatnment should | ast up
to several days if the DEET is not washed out by | aundering,
rain, or perspiration.

Pernet hrin

Permethrin Arthropod Repellent, 6 oz. aerosol can, NSN
6840- 01-278-1336. Pernmethrin is the preferred product for
treatment of the uniformand conmes in several formulations
including a 0.5% pernethrin fornmulation in a 6 oz. aerosol can.
It acts as a contact repellent agai nst nosquitoes and ot her
biting insects. It is odorless, non-irritating, and is
resistant to several field washings. Use it to treat field
uni forms and nosquito netting (e.g., bednets, headnets). DO
NOT TREAT UNDERWEAR OR CAPS AND DO NOT APPLY TO SKIN.

Make all applications outdoors and in a |ocation protected
fromthe wnd. Holding the can 6 to 8 inches fromthe clothing
(while not being worn), spray the outer surfaces (front and
back) with a slow, sweeping notion until the surface of the
fabric appears noi stened. There will be a slight col or change,
but the original color will be restored as the uniformdries.
Treat the clothing (bl ouse and trousers) for a m nimum of 30
seconds on each side and allow 2 hours (4 hours under humd
conditions) to dry prior to being worn. Pay particul ar
attention to trouser and shirt cuffs.

A single application of approximately 3/4 of a 6 0z. can
shoul d provide sufficient protection frombiting insects and
ot her arthropods for about six weeks under normal weekly field
washi ng conditions. Use the remaining 1/4 of the aerosol to
spray nosquito bed netting.

Do not expose the aerosol container to tenperatures above
130°F as the can may burst.

Aer osol Application of DEET
|f DEET is applied as an aerosol to clothing, the spray

should only noisten the surface and not saturate the entire
cloth. Spray all tight-fitting areas of the clothing (e.g.,
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exposed socks, garnment cuffs and neck and wai stband/fly areas).
Aerosol fornul ations of DEET are avail able only through open
pur chase sour ces.

PERMETHRIN TREATED UNIFORMS

Uniforms inpregnated with pernethrin are available to the
troops by one of the three follow ng nethods:

FACTORY TREATED UN FORMS

These are pre-treated uniforns provided through the standard
supply system At present, and for the foreseeable future,
only the desert field uniformw |l be available through this
source

SPRAYER TREATMENT OF UNI FORMS, NETTI NG TENTS
Pernet hrin

| nsect Repellent, C othing Application, 40% Pernethrin, 60%
Inert, 5.1 ounce (151nl) plastic bottle, U Bx w 12 bottl es/Bx,
NSN 6840- 01- 334-2666. Thi s product contains 40% pernethrin
enul sifiable concentrate (EC) and is applied by individuals
specifically trained to use this material. It can be applied
on the outside of field uniforns, on bed netting, and on
tentage using a 2-gallon sprayer (NSN 3740-00-641-4719)
equi pped with pressure gauge. The sprayer nust be thoroughly
cleaned and triple-rinsed with water prior to application. A
pressure gauge (NSN 3740-01-332-8746, gauge, pressure,
pesticide sprayer) is available with filter (NSN
4330- 01- 332- 1639, filter, gauge, pesticide sprayer) to retrofit
sprayers with pressure gauge adapter ports.

Applicators shoul d wear personal protection equi pnent,
including respirators, gloves, and goggles to avoid inhalation
and pesticide contact to the face and skin. The repellent nust
be kept away from food, ness gear and water supplies.

To mx, fill the sprayer with one gallon of clean water
followed by the 7-68 contents of the 5.1 oz. bottle and then
anot her one gallon of clean water.

Agitate the mxture and bring the pressure in the 2-gallon
sprayer to 55 psi. Approximtely 40-55 full handstrokes are
required to neet this pressure level. Required pressure can
al so be estimated by punping the sprayer to maxi num firnmmess.
This pressure | evel should be maintained throughout the
treat ment process.
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To treat clothing, place the uniformflat on the ground and
spray the uniformfroma distance of 12-18 inches using a fan
nozzle. Spray for 50 seconds on each side of the shirt and
trousers. Hang the uniformfor 3 hours or until dry. The
garnment is ready to wear when dry. Mark the date of treatnent
on the inside of the uniform One sprayer full of this mxture
will treat approximtely 8-10 unifornms, depending on uniform
size. DO NOT RETREAT THE UNI FORMS - ONE TREATMENT 1S EFFECTIVE
FOR THE LIFE OF THE UNIFORM. DO NOT TREAT UNDERWEAR OR CAPS.

To treat bed netting, fold the bed netting in half, spread
on the ground, and spray froma distance of 12-18 inches using
a fan nozzle at 55 psi. Spray one side and then the other.
Usi ng a sl ow sweeping notion, spray the netting to conpletely
cover the netting without runoff. The netting is ready to use
when dry. Retreat after 1 year or 6 |aunderings.

To treat tentage, treat tents after they are erected. Only
treat the entryways and the inside surface. Spray tentage from
a distance of 12-18 inches using a fan nozzle. Using a slow
sweeping notion, direct the spray to the walls and ceilings
within reach to lightly noisten the surface of the fabric.
Permethrin is conpatible with fire retardant, m | dew
inhibitors, and water repellents applied to general purpose
tents, Tenper tents, boat screen (Arctic), and tent |iners.
One 2-gallon sprayer of pernethrin should treat 1500 square
feet of tentage. Retreat after 9 nonths in tenperate climates
and after 6 nonths in tropical clinmates.

| NDI VI DUAL UNI FORM TREATMENT KI T

An individual uniformtreatnent kit nay be made avail able to
smal | groups of personnel who are specifically trained inits
application and use (e.g., nenbers of MVART, Disaster
Assi stance Teans, Preventive Medicine Teans, Medical Research
Teans, etc.). This product contains 40% pernethrin EC and is
i ntended for individual use on the mlitary field uniform The
kit contains enough materials to treat one conplete uniform
(shirt, trousers).

PERVETHRI N STORAGE CONDI TI ONS

DO NOT STORE PRODUCTS CONTAI NIl NG PERMETHRI N BELOW 32°F, as
the pernmethrin will crystallize. However, the integrity of the
product is restored when it is thawed, brought to anbient
tenperature, and, in the case of pernmethrin in the 2-gallon
sprayer, agitated until all the crystals re-dissolve. The
flash point of 40% pernmethrin EC is 115°F due to the flanmabl e
solvent used in the fornulation. Storing pernethrin in an
encl osed space at or above 115°F may i ncrease the chance of
expl osion due to ignition of vapors.
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PERSONAL PROTECTION CLOTHING AND EQUIPMENT
| NSECT REPELLENT MESH JACKET

Par ka, Fabric Mesh, Insect Repellent, NSN 8415-01-035-0846
(small), NSN 8415-01-035-0847 (medi um, NSN 8415-01-035-0848
(large). Repellent-treated parkas (jackets) provide protection
w th a high degree of troop acceptability. The mlitary
product is a waist |length nmesh jacket with a hood, designed to
cover the head and conbat hel nmet, and extra-long sl eeves
(Figure 4). The fabric is a polyester netting (3 nmesh/cm
inter-woven with cotton strands, which nmakes the jacket
durabl e, Iightweight (130 gnfjacket) and cool. It should be
worn over outer clothing after treating it wwth a full 2 oz.
bottl e of 75% DEET (NSN 6840-00- 753-4963). One bottle of 75%
DEET liquid formulation is supplied with the jacket, but
subsequent bottles nust be procured separately. The jacket is
stored in a plastic ziplock bag when not in use to retain the
jacket's repellency. |If properly stored and the DEET is not
washed out, the repellent jacket will remain effective against
nosqui t oes and other biting insects for approxi mately six weeks
before another treatnent with a new bottle of 75% DEET is
necessary. However, protection tine depends on the nunber of
nmosquitoes in the area, climatic conditions, and wearer
activity.

Bef ore wearing the jacket, the user "charges" it by pouring
2 oz. of 75% DEET repellent (one whole bottle) onto the top and
sides of the folded jacket while in its plastic bag. Reseal
the bag for 24 hours by pressing the interlocking sections of
the bag firmy together. After the treatnent period (about 24
hrs), renove the jacket fromthe bag and air dry it for at
| east one hour before wearing, or for up to 24 hours if the
odor is too strong. The bag should be kept for storage and
future treatnment of the jacket. When the jacket is not being
worn, keep it in its ziplock pouch. Proper storage wll
decrease vapori zation of the repellent and extend the period
bet ween DEET treat nents.

The jacket should be worn over an undershirt or the uniform
shirt to augnent the physical protection afforded by the
clothing and to avoid possible skinirritation. The hood
shoul d be worn over the helnmet or head, and drawn up snugly to
prevent nosquito bites to the head. The extra |ong jacket
sl eeves should be worn pulled down over the hands whenever
possi bl e.

Under field conditions, the insect repellent jacket is best
used at night tinme or when novenent is mnimal. Wen resting,
it is best to draw the hands up inside the sleeves and snap the
sl eeves closed. Snaps will hold the sleeves at wist |ength.
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The repellent jacket repels insects fromthe face and hands
W t hout obscuring the vision of the user. Supplenmental use of
skin and clothing repellents may be necessary while wearing the
j acket, especially where areas of the uniform and exposed skin
are not covered by the jacket.
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MOSQUI TO BED NETS

Mosquito Bed Nets, NSN 7210-00-266-9736. Msquito bed nets
have protected man fromreceiving nosquito bites in tropica
areas for many years and are still one of the nobst useful
met hods of personal protection. Nets are designed for bed
rolls, cots, hammocks, steel beds and shelter half-tents.
| nsect bar frames (poles) (NSN 7210-00-267-5641) are avail able
for use with the folding cot. Install the poles on the inside
of the bed net when using cots and on the outside when using
steel beds. Tuck the bed net under the mattress or sl eeping
bag to prevent nosquitoes fromentering.

Bef ore depl oyi ng, each individual should obtain a nosquito
bed net. |If necessary, obtain additional supplies of bed nets
for replacenment purposes. Msquito bed netting nust be stored
aboard a ship/aircraft in such a location as to make it readily
avai | abl e upon debar kat i on.

Before entering a mal ari ous area, personnel should receive
hands-on training on how to properly set up their bed nets. |If
used properly, the bed net should not interfere with any
energency requiring a quick exit during the night. Bed nets
shoul d be in place before dusk. Establish an inspection team
to ensure conpliance.

The bed net should be set up in a manner to prevent contact
of the net wwth the sleeping person. Before going to sleep, an
aerosol insecticide [e.g., 2% d-phenothrin aerosol (NSN
6840- 01-067-6674)] should be used to kill any nosquitoes which
may be present inside the bed net. Care nust be taken not to
spray the insecticide on the skin or clothing. |If the sleeper
contacts the net during the night, nosquitoes may bite through
the net. For this reason, repellent treatnent of bed nets is
strongly recommended. The net should be carefully inspected,
and any tears carefully repaired. |f repairs cannot be nade,

t horoughly apply DEET or pernethrin to the area around the
tear.

Mosquito bed nets should be treated with the pernethrin
aerosol clothing repellent or the hand-conpressed sprayer
repellent formulation previously discussed. Treatnment to the
poi nt of slight wetting is recommended. The nets should be
allowed to dry thoroughly before handling. Pernethrin treated
bed nets should retain their repellency for several nonths.

| NSECT HEAD NETS
| nsect Head Nets, NSN 8415-00-935-3130. The head net is an

olive drab, fine nesh nylon screen and cover designed to be
worn over the conmbat helnet. It also can be worn over the bare
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head or a cap. Wen properly worn, the head net protects
agai nst biting nosquitoes, especially those that tolerate
repel |l ents.

The cloth top piece has an el astic headband on the inside
that fits securely over the head gear. |Its bottom hem contains
an elastic cord which is attached through a steel gromet and
when tied properly fits the head net snugly below the collar.

It is inportant to ensure that the back of the head net is well
below the collar. The cord has two front | oops which can be
fastened tightly to uniform breast pocket buttons.

For added protection, the net should be sprayed lightly with
pernmethrin and allowed to dry thoroughly before wearing. The
net also may be treated with the 75% DEET repel | ent by
sprinkling 3 or 4 drops in the pal mof one hand, then rubbing
t he hands together to spread the repellent, and finally rubbing
the netting between the hands. This process should be repeated
until all of the netting is evenly covered. It is not
necessary to saturate the netting. DEET repellent should be
kept off the elastic cord to avoid damage. The head net can be
removed qui ckly, by grasping the back of the net where it rests
over the collar and pulling it forward over the head. Due to
its small nesh size, the head net can be very hot or may
obscure vision. If it is worn while sleeping, the head net may
interfere with sleep. Its use may be limted in sone climates
and under certain depl oyed conditions.

SUMMARY

The vari ous personal protection neasures avail abl e include
i ndi vidual ly applied personal and clothing repellents, treated
uni fornms, bed nets, aerosol insecticides, and
repellents/insecticides for treatnent of netting and tentage.
Wi | e each of these nethods hel ps reduce nman-vector contact,
none is perfect.

The user nust realize that no one specific protective nethod
exi sts where personal protection is concerned. For this
reason, individuals need to make use of all avail abl e net hods
to reduce the chance of disease transnm ssion to the absol ute
m ni num
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CHAPTER NINE

MALARI A UNI T PROTECTI ON MEASURES

VECTOR CONTROL CONSIDERATIONS

Eli mnation of nosquitoes is the joint responsibility of
each person and their mlitary unit. It is the duty of nedical
ent onol ogi sts and ot her trained preventive nedici ne personnel
to survey for the presence of nobsquitoes at canpsites,
determ ne nosquito breeding areas, establish effective vector
control prograns to elimnate or reduce nobsquito popul ations,
and to supervise and provide technical guidance to inprove the
heal th and wel |l -being of unit personnel.

SELECTION OF BASE CAMPS

The follow ng factors for malaria prevention should be
addressed when sel ecting base canp sites:

o Terrain.

o Cimate/ Season

o0 Duration of stay/evolution in one or several areas.
0 Present nosquito breeding sites.

o Mosquito breeding potential in dry and wet seasons.
o Disease-bearing (i.e., malaria) nosquitoes present.
o Flight range of nobsquitoes.

o Direction of prevailing w nds.

0 Proximty of natives, donestic animals or inhabited
vil | ages.

The terrain should be either unsuitable for nosquito
breedi ng or easily rendered unsuitable by elimnating potenti al
breeding sites. Because of the breeding habits of sone
anophel i ne nosquitoes, |ocating base canps near slowflow ng
streans and rivers can be hazardous. It is preferable to
transport raw water to base canps |located far away fromrivers
i nstead of |osing many man-hours due to nalaria. Entonologists
or other trained preventive nedicine personnel are the
authority for recommendi ng advice on the degree of anopheline
nmosquito activity at a possible canp site.
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Base canps should be | ocated as far away as possible from
native villages or towns to avoid any contact with potentially
i nfectious nosquitoes. Were the situation permts,
consolidation of troops into a single area, instead of
scattering theminto many separate areas, may decrease the
nunber of man-hours and anmount of insecticides needed for
nmosquito and malaria control. Canps having increased cases of
mal aria or that are thought to be at risk of malaria outbreaks
will require special attention to control the spread of
di sease. In instances where effective control nmeasures cannot
feasi bly be inplenented or cannot reasonably be acconpli shed,
consi deration should be given to relocation of the canp.

Navy Di sease Vector Ecol ogy and Control Center
( NAVDI SVECTECOLCONCEN) or Navy Environnental and Preventive
Medi ci ne Units (NAVENPVNTMEDU) shoul d al ways be consulted for
recent information on malaria incidence. Entonol ogists or
organi c preventive nedi ci ne personnel should al ways be
consulted for recent information on malaria incidence, and the
preval ence of mal aria-carrying nosquitoes. This information
also is available in D sease Vector Ecology Profiles (DVEPS)
which are distributed by the Defense Pest Managenent
I nfformati on Anal ysis Center (DPM AC), Forest G en Section,
WRAMC, Washi ngton, DC [ DSN. 291-5365, Commercial (301)
427-5365]. The information is also available fromthe
NAVDI SVECTECCLCONCENs and NAVENPVNTMEDUs, and in the Di sease
Ri sk Assessnent Profiles (DI SRAPs) and Vector Ri sk Assessnent
Profiles (VECTRAPS) which are distributed by the
NAVDI SVECTECOLCONCENs and NAVENPVNTMEDUs.

ENVIRONMENTAL CONSIDERATIONS

G eat nunbers of man-nmade nosquito breedi ng places may be
created as a result of engineering activities and construction
projects during mlitary operations. Mny of these breeding
pl aces can be easily elimnated through nore controlled
engi neering and construction procedures. ldeally,
ent onol ogi sts or other preventive nedicine personnel should be
consulted prior to the beginning of any engi neering project
whi ch i npounds water and results in the creation of potential
nosqui to breedi ng sites.

Responsi bl e area commanders shoul d be made aware of nal aria
risks and unit precautions to prevent exposure to nosquitoes
when operating in suspect malarious theaters. Consultation by
ent onol ogi sts and ot her preventive nedicine officers wwth area
commanders is an on-going effort.
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BASE CAMPS IN MALARIA ENDEMIC AREAS

Al l personnel should be instructed in howto properly use
personal protection nethods before entering a mal ari ous ar ea.
Strict enforcenent of these practices is ultimately the
responsi bility of the unit conmander.

Where infectious nosquitoes exist or are suspected to exist,
areas outside the canp perineter should be off-limts to al
mlitary personnel, except as the mssion requires. In nore
permanent situations (e.g., base canps), one of the nost
fundanmental and effective neasures for controlling nmalaria is
to use insect-proof screens (i.e., standard field screening
material) for w ndows.

Screening materials should be issued according to
priorities, such as for buildings which will protect the
| ar gest nunber of personnel during peak nosquito biting
periods, in nost cases between dusk and dawn.

In malaria risk areas, reduce troop exposure during peak
biting periods to an absolute mninum This may involve
reschedul i ng work hours and unit formations. Restrict showers
and baths to the daytime or when nosquitoes are not biting,
rat her than during peak nosquito biting periods, unless they
can be taken within screened encl osures designed to keep out
nosqui toes. Prohibit swi nm ng and bathing after sundown.

MOSQUITO SURVEILLANCE

The basis of any effective nosquito control programis good
surveill ance procedures. Wthout reliable information on the
actual presence, abundance and species conposition of the
nmosqui t oes involved, control efforts may be wasted and
resources msused. It is inportant to use a good map to | ocate
nmosquito breeding sites (when and where water is present), and
to note the location of survey traps, mlitary personnel,
nati ve popul ati ons, etc.

Mosquito surveillance involves collecting and interpreting
information to determ ne what nobsquito species are present, and
their relative nunbers and sources. This information is used
to determ ne potential hazards due to nosquito-borne diseases
and to plan, inplement and eval uate nosquito control prograns.
Navy mnedi cal entonol ogi sts should be consulted for technical
assi stance to establish and conduct nosquito surveill ance
progr amns.

These trained professionals will also prove inval uable for
species identification. Appendix 6 provides exanples of many
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i nportant Anophel es nosquito species which are known vectors of
mal ari a.

LARVAL MOSQUITO SURVEYS

The main goals of sanpling for nosquito | arvae are to
identify larval habitats and to assess any narked changes
(i.e., decreases or increases) in |larval density as a result of
control neasures. Wen conducting |arval surveys, every
concei vabl e aquatic situation should be considered as a
potential nosquito breeding site. Msquito |arvae and pupae
will thrive in a wde variety of habitats. They can usually be
found in areas of heavy surface vegetation, where debris is
all owed to accunulate, and in sites where shall ow water (Il ess
than one neter) exists. |In larger ponds or | akes, nosquito
| arvae are usually confined to the edge of the water. Wen
surveying for nosquito larvae it is necessary to proceed slowy
and carefully, since any disturbance or shadows cast on the
wat er may cause larvae to dive to the bottom nmaki ng t hem
difficult to collect.

Anophel es | arvae are normally found at the surface of the
wat er anong aquatic vegetation or floating debris. The common
white enanel kitchen di pper (dipper, kitchen white, NSN
6640- 00- 149- 1196) or plastic di pper (NSN 7730-00-149-1196) is
the nost useful tool for collecting nosquito | arvae and pupae.
A straight stick should be attached to the handl e of the dipper
to extend the collector's reach. The dipper should be ski med
t hrough the water at an angle such that one side of the dipper
is pressed just below the water surface, and renoved before it
overflows, or gently lower it at one point allow ng the water
torapidly flowinto the dipper.

Tappi ng the edge of the dipper with a solid object (e.g., a
ring) wll effectively keep the |larvae clustered at the bottom
SO0 excess water can be poured off. Any capped vial or water
coll ection bag (bag, water collection, NSN 6630-01-208-2382)
can be used to hold collected | arvae or pupae.

Sonetinmes nosquito |arvae are found in places where use of
the dipper is not feasible (i.e., spaces too small for a
di pper). These may include treeholes, plants (e.g., broneliads
in Central and South America), artificial containers, puddles
or hoof prints. Under these conditions, a |arge-nouth dropper
(NSN 6530- 00-422-8120) or "turkey baster"” should be used to
collect the |arvae. Once collected, the | arvae shoul d be
poured into another container (e.g., white enanmel pan) for
sorting.
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The nunber of larvae collected in each dip, the nunber of
di ps, and the total nunber of |arvae collected should be
recorded to calculate the larval index, which is the nean
nunber of |arvae collected per dip. |If larvae are found in a
conbat environnent, larvicide treatnent is required regardl ess
of the index. Notes should be kept of the relative abundance
of different |larval stages to estimate the occurrence of future
adult populations. Information fromthese |arval surveys is
vital to justify using permanent control mneasures, such as
filling or draining.

ADULT MOSQUITO SURVEYS

Adult nosquito surveys are nost frequently conducted because
adult nosquitoes are easier to |locate and identify. These
surveys indicate the various species present and their relative
abundance and serve as an excellent way to search for larva
breedi ng places. Adult nobsquito surveys also help to determ ne
di sease outbreak potential and the need for a nosquito control
program and to evaluate control nmethods previously used.

Sanpling nmethods for adult nosquito popul ati ons i ncl ude
human/ ani mal biting collections and | andi ng counts, resting
station collections and the use of light traps. CO2-baited
light traps may be necessary, since sone anopheline nosquitoes
cannot be effectively nonitored using light traps al one.

Bl TI NG COLLECTI ONS AND LANDI NG COUNTS

Col l ecting nosquitoes as they bite is the sinplest and nost
direct nethod of determ ning which vector and pest species feed
on man. It also provides the nost useful information, such as
rel ati ve abundance, host preference, place and tine of biting,
and speci es conposition. Msquitoes should be collected with a
battery-operated aspirator (aspirator, insect battery operated,
NSN 3740- 01-210-2368) or nmouth suction type aspirator (insect
col l ector, suction type, plastic, NSN 6640-00-167-9954) for a
designated period of tine, usually 15-30 m nutes, froma
standard area, such as the exposed back of a human vol unteer or
animal, or fromboth legs. Vigilance is required to insure
that | andi ng nosquitoes are aspirated before they bite.

Fl ashl i ghts (NSN 6230- 00- 264- 8261) should berased to aid in
ni ght col | ecti ons.

It is desirable to convert the data to "bites per man per hour"
for a standard conparison. Longer collection periods are

requi red for Anophel es speci es because the total nunber of
nmosqui t oes present may be quite low. In this case, it nay be
necessary to establish a standard index based on "bites per man
per night (or bites per a given nunber of hours)."
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In mal ari ous areas, collectors risk the chance of acquiring
the disease if nosquitoes are allowed to bite. Therefore, it
may be safer to use animals (e.g., water buffal oes) to attract
adult nosquitoes. However, depending on the nosquito species
present, this technique may not be useful. This is because
sonme animals do not attract the nosquito species which feed on
humans or may al so attract |arge nunbers of nosquitoes which do
not feed on humans, making counting and identification
difficult. Oher nmethods of collecting biting nosquitoes
i nvol ve using humans or animals inside separate conpartnents of
| arge screened cage-traps or net-traps, which all ow nosquitoes
to enter, but not escape.

When nosquito popul ations are very high, the |anding count
survey should be used to assess nosquito biting activity and to
make a qui ck check of nobsquito abundance before and after
chem cal treatnent. An index (landing rate) is obtained by
recordi ng the nunber of nosquitoes which |Iand on cl ot hing
within a certain tinme interval (usually one m nute) instead of
recording those that are actually biting. Two individuals are
usual ly needed for this method with one counting or collecting
nosqui t oes | andi ng on the back of the other.

Control neasures can be eval uated by conparing coll ection
data before and after treatnent. It is inportant to use the
sane "bait" (the sane collector), the sane tine of day, and the
sane place (sanpling station) for each collection. Thus trends
in nmosquito populations will be obvious and useful.

RESTI NG SI TES

Many species of adult nobsquitoes are not active during the
day and may be found resting in dark, cool and hum d pl aces
protected fromthe wnd. Daytinme inspection of these natural
resting sites provides conparative data on the densities of
adult nosquitoes. Common natural resting sites include wells,
caves, tree trunks, culverts, hollow or uprooted trees, tree
hol es, animal burrows, spider webs, privies, bridges,
over hangi ng banks al ong streans and other simlar places.
Cracks and crevices in houses and other human dwel |l i ngs, as
well as animal shelters, specifically areas close to the
ceiling and floor, are often good nobsquito resting sites.

Daytime i nspections are particularly useful for anopheline
nmosqui t oes. Al though tinme consum ng and, in sonme cases,
difficult to perform collections of resting Anophel es
popul ati ons may provide a nore representative sanple of the
whol e popul ati on.
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Sone nmal aria vectors regularly rest inside human dwel |l i ngs,
on walls and ceilings and under roofs and eaves, furniture,
etc. These nobsquitoes can easily be collected with an
aspirator. A flashlight is essential when collecting
nmosquitoes in dark areas. Mosquitoes can be readily seen if
the beamof light is ained at an angle of about 15 degrees to
t he surface.

PYRETHRUM SPRAY/ SHEET COLLECTI ONS

Spreadi ng white sheets over the floor of human and/or ani nmal
shelters and spraying the overhead spaces above the sheets with
pyret hrum or 2% d- phenothrin aerosol is an excellent way to
collect adult nosquitoes. This technique effectively
"knocks-down" any nosquitoes resting overhead. For best
results, use this technique during the m dnorning hours.

LI GHT TRAPS AND CARBON DI OXI DE (CQO2) BAI TED LI GHT TRAPS

Because many species of nobsquitoes are attracted to |ights,
light traps are the nost widely used nmethod to sanple adult
popul ati ons. However, not all nmalaria nosquitoes will conme to
light traps. Therefore, the species of vector present nust
first be determned in landing collections. If it is known
that the species present is attracted to light, light traps are
a great | abor-saving device.

New Jersey Light Trap

The New Jersey light trap (NSN 3740-00-607-0377) provides a
relative index of the nunmber of npst nosquito species present.
However, sone species of little concern will often be taken in
| arge nunbers. Two di sadvantages to the New Jersey light trap
for deploynent situations are the need for a 110 volt source of
electricity and its size.

Solid State Arny M nature Light Trap (SSAM

A solid state Arny mniature light trap (SSAM (NSN
3740-01-106-0091) is also avail able for making adult
collections. Patterned after the Centers for D sease Contro
(CDC) portable light trap, the SSAMtrap uses an i nproved
photoel ectric cell for starting and stopping the |ight and fan,
and a better rechargeable CGel cell battery (NSN
6140- 00- 432- 0490; recharger, NSN 6130-00-629-7396) for powering
the unit. Electrical alteration allows this unit to be
operated using four "D' cell batteries (NSN 6135-00-835-7210).
The trap can be set out at any tinme of the day and is
automatically activated at dusk.
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Li ght traps should be hung near wooded areas, swanps or
around potential breeding sites. Areas near other sources of
artificial light or areas exposed to strong wi nd should be
avoi ded. Traps should be hung 5 1/2 to 6 feet above the ground
and 30 feet or nore away from buildings. Light traps are
operated on a regularly schedul ed basis (one to seven nights
per week). The total nunmber of nobsquitoes collected from each
of four nights per week wll usually give as valid an index as
the total collected for seven nights per week. It may be
necessary to nove the trap (e.g., just a fewyards) if the
nunber of nosquitoes collected is significantly |ower than from
other traps in the area.

Daily collection reports should include species, sex, and
nunber of nosquitoes taken at each survey location. |If
avail able, information as to tenperature, humdity, and degree
of noonlight is also helpful. A trapping index (determ ned by
dividing the total nunber of fenal e nosquitoes by the nunber of
trap nights) will help to anal yze the changes in popul ation
density of nobsquitoes in an area.

Unfortunately, light traps used alone will not attract al
Anophel es nosquitoes. In this case, light trap collections
must be used along with ot her approved nethods to sanple
nosqui to popul ations. Since carbon dioxide (CO2) is one of the
primary attractants which draws an adult nosquito toward its
host, it is comonly used with light traps. Dry ice is the
nost common source of CO2 and may be obtai ned through food
services. Various containers (e.g., coffee can, styrofoam
container, insulated can, all with a few pin holes or screen)
with dry ice in the bottom can be hung above the SSAMtrap to
i ncrease the nosquito catch

REMEMBER: Light traps and adult nosquito resting
coll ections alone are not sufficient to nonitor popul ations of
anophel i ne nosquitoes. Unless circunstances will not allow use
of other techniques or it has been verified that the vector
species to be nonitored is attracted to light, they should not
totally replace nosquito collections fromlandi ng counts.

MOSQUITO CONTROL MEASURES

The goal of malaria vector control is to reduce the
anophel i ne popul ati on bel ow the threshold required for
sust ai ned di sease transm ssion. Control efforts are directed
at stopping contact between nosquitoes and man. |In instances
where malaria is being transmtted, the enphasis for control
shoul d be directed towards elimnating adult nosquitoes. Wen
possi bl e, conduct conmunity relation progranms to pronote better
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understanding of malaria risks to natives and the role of the
vectors in malaria transm ssion.

Several approved nethods are available for effective
mosquito control. Sonme of these nethods include: the use of
insecticides (to control the adult and | arval stages of the
nmosqui t o), source reduction techniques (to elimnate nosquito
breeding sites), personal and unit protection neasures, and
dependi ng on the anount of tine in an area, biological control
met hods [e.g., the bacterial pathogen, Bacillus thuringiensis
israelensis (Bti); the nosquito eating fish, Ganbusia spp.].

Mosquito control methods are categorized as either permanent
or tenporary. Cassification depends upon whet her the nethod
enpl oyed attenpts to elimnate nosquito breeding sites or
sinply reduces the present nosquito popul ation. Wen
conditions allow, it is nost practical to elimnate nosquito
breeding sites (terned "source reduction").

Breeding sites can be nade unsuitable for |arval devel opnent
by ditching, filling in or draining water from contai nment
areas, renoving protective aquatic vegetation, increasing the
rate of water flow from springs, and other actions which
conpletely destroy nosquito breeding sites. Aside from
l[imting artificial water-holding containers in bivouac areas
and sinple ditching to provide adequate drai nage, permanent
control neasures have a high initial cost and may require
considerable tinme to conplete. Only tenporary control nethods
are presented bel ow.

CHEMICAL CONTROL OF IMMATURE MOSQUITO STAGES

Treating standing water with |arvicides provides tenporary
control of nosquitoes and is nore effective than adult control
techni ques. However, the biting nosquito popul ation is not
i mredi ately affected. Larviciding should only be used when
troops are located (or likely to be located) in the sane area
for an extended period of tinme (i.e., nore than a few days).

Sol utions, enulsifiable concentrates, granules, and water
di spersible powlers are effective for larviciding with
ground-operated or aerial dispersal equipnment. Sonme
hand- applied | arvicides are avail able in biodegradable plastic
pouches containing insecticide (tossits), or as briquettes.
Tossits and briquettes can be used in areas where vegetation is
dense.

Granul ar larvicides also are effective where heavy
vegetati on nmust be penetrated or where possible damage to crops
(e.g., rice) is a consideration. Were avoi ding contam nation
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of water is critical, nontoxic biological and chem cal

| arvicides (avail able fromcomercial sources) may be used.
Because | arvicide amounts and application rates vary with the
type of equi pnent, nosquito species, geographical area, and

| evel of insecticide resistance, it is inportant to obtain the
nost recent recommendations from ent onol ogi sts assigned to the
area NAVENPVNTMEDU or NAVDI SVECTECCOLCONCEN

CHEMICAL CONTROL OF ADULT MOSQUITOES
| NDOOR CONTRCL

Space sprays are recommended to control nbsquitoes indoors
when i nmedi ate "knockdown" is necessary. Space sprays are
di spensed from aerosol cans or may be applied using battery
oper at ed hand-hel d sprayers or fuel -driven backpack sprayers.
Aer osol can space sprays should be used according to the
manuf acturer's instructions. Unfortunately, space sprays have
little or no residual effect, and nust be reapplied whenever
new nosqui toes enter the space.

Where frequent nosquito reentry to a space is a problemor
di sease-bearing nosquito species exist, residual sprays should
be applied to surfaces where nosquitoes are likely to rest.
Only insecticides with long-lasting effects are suitable for
use as residual sprays. Were there are rough absorbent
surfaces (e.g., very porous brick, wood), a suspension (nmade by
m xing a wettable powder) is nore effective than either a
solution or enmulsion. Wen resistance to an insecticide is
suspected, the nearest nedical entonol ogi st should be consulted
for technical assistance.

OUTDOCOR CONTROL

Utra-lowvolunme (ULV) spraying is the treatnent nethod of
choice to control adult nosquitoes. ULV sprays often result in
conplete control within a limted region and provi de adequate
protection for short periods. However, in any sizable area
where conti nuous nosquito breeding is evident, ULV insecticides
nmust be used on a repetitive schedule, typically every day or
every other day. Wuen properly applied, ULV treatnents do not
| eave dangerous or unsightly pesticide deposits on trees,
bushes or real estate.

ULV treat nent operations should be conducted when w nd
speeds are mnimal (less than 6 knots per hour) and the ground
is cooler than the atnosphere directly above it (tenperature
inversion). Tenperature inversions usually occur at sunrise or
sunset. Since ULV applications are nost effective against
flying insects, spraying operations should occur when the
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target species are active (e.g., at dusk, after dark, early in
t he norning, near sunrise).

BARRI ER TREATMENTS

Resi dual spray treatnents provi de sone protection agai nst
nmosquito reinfestation when used as barrier treatnents in smal
bi vouac areas. To establish a barrier, spray all vegetation
surfaces with an appropriate insecticide for a distance of 30
meters or nore around the area to be protected. Insecticide
di spersal can be acconplished by hand-held or backpack
sprayers.

AERI AL | NSECTI CI DE APPLI CATI ON

OPNAVI NST/ CMC 6250. 4 series addresses the use of aircraft to
di sperse insecticides. Only certified Departnent of Defense
(DOD) entonol ogi sts or applied biologists are authorized to
approve aerial dispersal of insecticides. Qualified pest
control personnel mnust supervise the operation. Aerial
i nsecticide dispersal nmethods depend on the size of the
treatment area, the anount of vegetation present [i.e., canopy
(vegetative) cover] and the density of surface vegetation.
Q her factors which determ ne the use of aerial dispersed
insecticides include the suitability of alternate neasures to
control heavy nosquito popul ations, the preval ence of
vect or-borne di seases, and the ability to increase work
efficiency.
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CHAPTER TEN

PHARMACOLOGY OF ANTI MALARI AL AGENTS

AMODI AQUI NE

Anmodi aquine is related to chloroqui ne, but was thought to be
nore effective against chloroquine-resistant P. falciparum
For this reason, anodi aguine was increasingly used in the
m d-1980's for chenoprophylaxis. However in 1986, 25 cases of
agranul ocytosis were associated with the drug, seven of them
fatal. During the sane period, malaria resistance to
anodi aqui ne i ncreased, from5%in 1982 to 22%in 1984, in the
Phi li ppi nes. For these reasons, anodi aquine is no |onger
recommended for chenoprophyl axis of mal ari a.

CHL OROQUI NE
Activity

Chl oroqui ne, a 4-am noqui nol one, is the drug of choice for
treatnent of acute attacks of malaria caused by the three
non-fal ci parum species, P. vivax, P. ovale, P. nulariae, and
susceptible strains of P. falciparum It is highly effective
agai nst the asexual erythrocytic fornms, of these species, and
the gametocytes of P. vivax. |Its action is rapid and synptons
are controlled in 24 to 48 hours. Thick snmears becone negative
in 48 to 96 hours. Chloroquine exerts no significant activity
agai nst sporozoites nor against the exoerythrocytic (liver)
ti ssue stage of plasnodia. Therefore it does not prevent
establishment of infection nor does it prevent rel apses.

Chl or oqui ne prophyl axis prevents the synptons of malaria by
killing the parasites as they break out of the liver cells and
into the RBCs. Once chloroquine is stopped, a subsequent

i nfection can devel op as new parasites continue to | eave the
liver cells. Elimmnation of the hepatic hypnozoites, the
“reservoir" or exoerythrocytic tissue stage of P. vivax and P.
oval e, requires "radical cure" treatnent w th prinmaquine.

Phar macol ogy

I n heal thy persons, chloroquine is rapidly and nearly
conpletely absorbed fromthe gastrointestinal tract. However,
since the nesenteric (gut) circulation may be inpaired in
severe mal aria, gastrointestinal absorption may be reduced,
maki ng the oral route of adm nistration unreliable. The drug
is slowmy excreted by the kidney, which allows the drug to be
taken once a week for prophylactic purposes. Tissue |levels are
very high, reaching 200 to 700 tines the plasma level in liver,
spl een, kidney, lung, and nelanin-containing tissues. 1In the
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brain and spinal cord, levels reach 10 to 30 tinmes that of
pl asma.

(Chloroquine is usually adm nistered orally. It can be
adm ni stered intranmuscularly or intravenously. (See NJ Wite
et al, J Infectious D seases 1987; 155:192-201, for adult
doses, and NJ Wite et al, New England J Medicine 1988;

319: 1493- 1500 for pediatric doses.) The parenteral form
(hydrochl oride salt) can be given instead of the oral phosphate
salt when severe nausea or vomting occurs, when absorption of
the drug is in question, or when the infection is particularly
severe. Rapid intravenous injection causes dizziness, nausea,
di sturbance of vision, and a transient fall in blood pressure.
Oral adm ni stration should be substituted as soon as
practicable. Because IV quinine or quinidine, which are
effective against all four human mal ari a species, should al ways
be avail able to Navy nedi cal personnel, it should not be
necessary to use parenteral chloroquine.)

Side Effects

Most adverse effects resulting fromantimlarial doses of
chl oroquine are relatively mld since the dose used for
prophylaxis is small and the | arger doses enployed to treat
acute attacks are given only for short periods. Adverse
effects are dose-related and include gastrointestinal
di sconfort with nausea and diarrhea, pruritus, rash, headache,
central nervous system stinulation, and reversible interference
with visual accommpdati on. Mst gastrointestinal reactions can
be m nimzed by adm nistering the drug with neal s.

WARNING: Overdose - Suicidal, and Accidental in Children

Acute oral overdosage of chloroquine, usually seen in
sui cide attenpts, can cause acute circulatory failure,
convul sions, respiratory and cardi ac arrest, and deat h.
Several case reports have docunented the danger of young
infants swal | owi ng chl oroquine tablets that are | eft accessible
to them Most cases end fatally or with severe neurol ogic
sequel ae due to anoxi c encephal opathy. All personnel
adm ni stered chl oroqui ne shoul d be warned about this, and the
need to be certain young children do not have access to this
drug. |If personnel are still taking chloroquine at the tine
they return hone froma cruise or an operation, they should be
rem nded of this potential problem Treatnent of chloroquine
overdose is supportive, including | arge bore gastric |avage
followed by instillation of charcoal. However chloroquine is
rapi dly absorbed, and further treatnment with di azepam and
epi nephrine is often required (B Brio et al, New England J
Medi ci ne, 1988; 318:1-6).
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Nonmencl at ur e

Chl oroquine tablets may be referred to in either of two
different ways. This results in considerable confusion as to
the dose to be given, unless careful and consistent term nol ogy
is used. The standard U . S. mlitary issue chloroquine tablet
may be described either as "chl oroqui ne phosphate, 500 ng," or
as "chl oroqui ne base, 300 ng." Both ternms refer to the sanme
tabl et, which contains 300 ng of chl oroqui ne base, the active
i ngredient, and 200 ng of phosphate. Together they add up to
500 ng of chl oroqui ne phosphate. (Base chloroquine is
chem cally conbined with phosphate so that the chl oroqui ne
remains stable while in the tablet form |In the stonach, the
phosphate is dissolved off, releasing free chl oroqui ne base
which is then absorbed into the blood stream) 1In the U S
mlitary system chloroquine has usually been supplied by
Wnthrop Corporation, as a pink, filmcoated tablet, with a "W
within a box on one side, and "A77" on the other. Wnthrop's
trade nane is "Aralen."”

CHLOROQUI NE- PRI MAQUI NE (" C-P") TABLETS

This tabl et conbines a fixed dose of 500 ng of chl oroquine
phosphate plus 79.8 ng of primqui ne phosphate (the equival ent
of three regular primaquine tablets). It was devised during
the Vietnam War for convenient adm nistration of malaria
chenoprophyl axis. One tablet is taken weekly. C P tablets are

used for prophylaxis only, and have no place in the treatnment
of acute clinical malaria.

DOXYCYCLI NE ( SEE TETRACYCLI NE)
FANSI DAR®

Fansidar® is the brand nanme of an antimalarial drug which
conbi nes 500 ng of sul fadoxine and 25 ng of pyrinmethamne in a
single tablet. A parenteral preparation for IMinjection is
avai l able in many countries. Both conponents are well absorbed
orally and are excreted mainly by the kidneys. The apparent
hal f-1ife of sulfadoxine ranges from 100 to 231 hours with a
mean of 169 hours. The pyrinmetham ne half-life ranges from 54
to 148 hours with a nmean of 111 hours.

Activity

Fansidar® is usually effective for the treatnent of
chl oroqui ne-resi stant P. falciparumnal aria. However,
Fansi dar® susceptibility of malaria strains varies by
geographic location and the nunber of areas reporting
resistance is increasing. Fansidar® resistance is a particular
probl emin Southeast Asia. Fansidar® is conpatible with other
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antimal arial drugs, particularly quinine, and with nost
antibiotics. (See coments on antifol ates bel ow )

Contr ai ndi cati ons

Contraindications to the use of Fansidar® include: age |ess
than two nonths ol d, and hypersensitivity to pyrinmetham ne or
sul fonam des. Deaths associated with the adm nistration of
Fansi dar® have been reported due to hypersensitivity reactions,
agranul ocytosis, and aplastic anema. |In these cases the drug
had been used for prophylaxis, not treatnent. Pregnancy is
listed in the manufacturer's instructions (package insert) as a
contraindication to the use of Fansidar® However this appears
to be a relative contraindication. Several hundred wonen have
received this drug while pregnant, apparently w thout il
effects.

Fansi dar® shoul d be given with caution to patients with
inpaired renal or hepatic function, to those with possible
folate deficiency, and to those with severe allergy or
bronchi al asthma. Sone sul fonam de drugs produce henolysis in
&PD deficient individuals, although this has not yet been
reported with Fansidar® Urinalysis with m croscopic
exam nation and renal function tests should be perfornmed during
Il ong termtherapy of those patients who have significantly
inpaired renal function. Adequate fluid intake nust be
mai ntai ned to prevent crystalluria and stone formation.

Antifol ate drugs such as other sul fonam des, or
trimet hopri m sul famet hoxazol e conbi nati ons, (Bactrin®
Septra®, should not be used while the patient is receiving
Fansidar® for antimal arial prophylaxis. Prol onged
adm ni stration of Fansidar® nay cause folic acid deficiency.
This is primarily mani fested by white bl ood cell suppression.
Such suppression nostly occurs with prol onged adm ni stration of
these drugs in patients whose bone marrow i s severely
mal nouri shed or who are i mmunosuppressed (cancer chenot herapy,
AIDS), or when Fansidar® is given in conbination with other
antifolate drugs. It is unlikely to occur in young healthy
i ndi vidual s, who receive a single dose of Fansi dar®.

FANSI DAR®- MEFLOQUI NE ( FANSI MEF®) COVBI NATI ON TABLET

This conbination tablet is available outside the U S.
Resi stance to the conbinati on has al ready devel oped in sone
areas of the world, notably Southeast Asia where the drug has
been available for sonme years. It offers little if any
advant age over nefloquine, and its use is not recomended.

CH 1 AUG 95 CH 10-100



VEFLOQUI NE ( LARI AMB)
Activity

Mef | oqui ne is a 4-quinoline methanol drug, related to
gui ni ne, whi ch was devel oped in response to the proliferation
of multidrug resistant strains of P. falciparum |In a single
dose, it elimnates fever and parasitema rapidly in noni mune
individuals in nmalaria endem c areas, who are infected with
ei t her chl oroqui ne-sensitive or highly chl oroquine-resistant
strains of P. falciparum Mefloquine is also active agai nst
Fansi dar®resistant strains of P. falciparum Mefloquine is
equal ly effective for the treatnent of acute vivax malaria, but
it does not elimnate the exoerythrocytic (hepatic phase) of P.
vivax. There is insufficient data to evaluate the efficiency
of mefl oquine against P. ovale or P. nulari ae.

Mef | oqui ne comes in 250 ng tablets. Single doses of 15 to
25 nmg/ kg (1.0-1.5 gram nmaxi num adult dose) given orally have
been effective in curing chloroquine-resistant P. falciparum
However, resistance to this drug has recently been denonstrated
or reported in Southeast Asia and west Africa. Mefloquine can
al so be used for the prophylaxis of P. falciparumand P. vivax
mal aria infections, especially in areas with
chl oroqui ne-resistant strains of P. falciparum However it is
a very expensive drug, and for this reason its prophylactic use
is not generally recommended for |arge groups of U S mlitary
personnel unl ess cheaper drugs are not effective.

An additional benefit of nmefloquine is its long half life.
This all ows eradication of parasites, with a single dose.
Unlike treatnment with quinine, additional treatnment with
Fansidar® or a tetracycline is not necessary. Therefore for
greater efficacy and conveni ence, a single oral dose of
mefl oquine is preferred to either oral quinine or oral
quinidine for treatnent of malaria.

Phar macol ogy

Mef | oqui ne acts as a blood schizonticide. |Its mechani sm of
action is unknown, but is probably simlar to quinine.
Mef | oquine is well-absorbed orally and is extensively plasma
bound. Peak concentrations occur in a few hours and decline
slowy over several days. Liver and lung tissue levels remain
hi gh for extended periods of tinme. Mefloquine has not caused
henol ysis in GGPD deficient individuals.

Side Effects

Mef | oqui ne has been studied extensively for malaria
treatnent, but |less so for chenoprophylaxis. Toxicity appears
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to be greater when the drug is used for treatnment, probably
because of the higher doses used. Side effects associated with
treat ment have been reported as occurring with the foll ow ng
frequenci es: nausea (18%, vomting (13%, diarrhea (15%

di zzi ness (15%, abdom nal pain (8.3%, self-limted sinus
bradycardia (9%, and neuropsychiatric changes (0.9%. Mbst
studi es have noted that it is often not possible to determ ne
whet her these effects were due to nefloquine, or to the
underlying malaria. 1In contrast, when used for prophyl axis,

t he comonest side effect was vomting, which occurred in 3% of
i ndividuals. Dizziness, syncope, and extrasystol es were seen
in less than 1% of patients. Conparison studies of nefloquine
and chl oroqui ne, used for prophylaxis, have denonstrated that
the types and frequencies of side effects are conparable for
the two drugs.

Contr ai ndi cati ons

Mef | oqui ne is contraindicated for use in pregnancy, or in
i ndi vidual s who are concurrently taking beta-bl ocker drugs.
Its use in individuals who are taking quinine or quinidine my
produce el ectrocardi ographi c abnormalities or cardiac arrest.
Its use with quinine or chloroquine may increase the risk of
convul si ons.

PRI MAQUI NE
Activity

Primaqui ne i s an 8-am noqui nolone. |Its greatest value lies
inits ability to produce a "radical cure" of vivax and ovale
mal aria. It does this because of its unique ability to
eradi cate hepatic hypnozoites, the exoerythrocytic stage. It

has little or no activity against the erythrocytic stages of
any species of malaria. For this reason it is alnost always
used in conjunction with a blood schizonticide, such as

chl oroqui ne. The 8-am noqui nol ones exert a marked effect

agai nst the ganetocytes of all four species of Plasnodi umthat
infect man, especially P. falciparum This action hel ps
prevent the spread of malaria to others, since ganetocytes are
taken up by, and continue their life cycle in, nosquitoes.
However, this is usually not a primary goal in treating
mlitary personnel.

Phar macol ogy

Oral primaquine is absorbed pronptly, and then is rapidly
nmet abol i zed. Plasma concentrations peak at one to two hours
and then fall with a half-life of three to six hours. Little
i s known about prinmaquine's node of action. Resistance has
occurred only in experinental aninmal nodels.
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Side Effects

Primaquine is usually well tolerated. Its side effects
i ncl ude abdom nal disconfort, nausea, headache, interference
wi th visual accommodation, and pruritus. Methenoglobinema is
common, but rarely necessitates interruption of therapy.
Leukopeni a and agranul ocytosis occur rarely. Primquine is
contraindicated in pregnancy.

Side Effects - GBPD Deficiency

Primaqui ne's nost serious adverse effect is intravascul ar
henmol ysi s, mani fested as acute henolytic anem a in patients
with sonme types of gl ucose-6-phosphate dehydrogenase (G5PD)
deficiency. 1In healthy individuals with GGPD deficiency, the
severity of the henolysis varies directly with the dose of
pri maqui ne and the degree of GGPD deficiency in the RBCs.
Primaqui ne may al so i nduce henolysis in individuals wth other
defects of the erythrocytic pentose phosphate pathway of
gl ucose netabolismand in patients with certain
henogl obi nopat hi es. Medi cal Departnent representatives who
prescribe primquine must first read Chapter 11,

"d ucose- 6- phosphat e Dehydrogenase (GPD) Deficiency," to
famliarize thenselves with the nature of GGPD deficiency and
the potential consequences of adm nistering prinaquine to those
who have it.

Nonmencl at ur e

As wth chloroquine, primaquine tablets may be referred to
in either of two different ways, as the base or as the
phosphate. 1In the case of primaquine, standard U S. mlitary
i ssue primaqui ne tablets nmay be described either as "primqui ne
phosphate, 26.3 ny," or as "prinmaquine base, 15 ng." 1In the
US mlitary system primquine is usually supplied by
Wnthrop Corporation, as a small, white, filmcoated tablet,
with a "W within a box on one side, and "P97" on the other.

Q NGHAGCSU

Q nghaosu (QHS, artem sinin) is an anci ent Chi nese herba
remedy, currently undergoi ng systematic eval uation. Several
studi es denonstrate QHS is a notably effective antimal ari al,
especially for cerebral malaria. However, several years of
addi tional work, including the devel opnent of |arge scale
production nmethods, will be required before QHS is readily
avai | abl e.

QUI NI NE SULFATE (ORAL FORM)
QUI NI NE DI HYDROCHLORI DE (1V FORM
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Activity

Quinine is the major al kaloid extracted fromthe bark of the
ci nchona tree, which is indigenous to certain regions of South
Arerica. Qinine acts primarily as a schizonticide. It has
little effect on sporozoites or exoerythrocytic (hepatic) forns
of malarial parasites. The alkaloid is also ganetocidal for P.
vivax and P. numlariae, but not for P. falciparum As both a
suppressive and therapeutic agent, quinine is nore toxic and
| ess effective than chl oroqui ne. However, it is especially
val uable for the treatnent of severe illness due to

chl oroqui ne-resi stant strains of P. falciparum

Quinine is rapidly schizonticidal, but it has no long term
effect. Therefore it nust either be given for seven to 14
days, or used with a tetracycline-type drug, or wth Fansi dar®.
Because of the side effects (cinchonism associated with
qui ni ne, several days' use of this drug may not be well
tolerated. \Wenever possible, the safer and nore
rapi dly-acting chloroqui ne should be used instead of quinine in
unconplicated mal ari a caused by non-fal ci parum speci es, or by
chl oroqui ne-sensitive P. falciparum

Phar macol ogy

For oral adm nistration, the nost commonly used salt of

gquinine is quinine sulfate. It should be taken inmediately
after nmeals to mnimze gastric irritation. It is absorbed
fromthe upper small intestine, where absorption is nearly

conplete, even in patients with diarrhea. Peak |evels occur
one to three hours after a single dose. After term nation of
t herapy, plasma concentrations fall with a half-life of 12

hours. OCNS levels are only 2-5% of the plasma concentration.

Side Effects

The usual therapeutic antinmalarial doses of oral quinine
sulfate frequently cause synptons of mld to noderate
ci nchoni sm (tinnitus, headache, altered auditory acuity,
bl urred vision, nausea, diarrhea), but these synptons sel dom
are severe enough to require stopping treatnent. Severe
synptons develop rarely with oral doses, but are a greater
concern with IV adm ni stration of quinine dihydrochlori de.
Ast hma may be precipitated in susceptible individuals.
Uticaria is the nost frequent allergic reaction and pruritus
may develop with or without a rash. Signs of henatol ogic
toxicity include acute henolysis (including, rarely, blackwater
fever), hypothronbi nem a, thronbocytopenic purpura, and
agranul ocytosis. The precise role played by quinine in
precipitating blackwater fever is unknown.
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Rapi d i ntravenous adm ni stration of quinine dihydrochloride
may produce hypotension and acute circulatory failure. It
shoul d be injected over two to four hours or by continuous
infusion. Malaria patients are sensitive to fluid overl oad,
and may devel op pul nonary edema if too nmuch fluid is
adm ni stered, especially if admnistered too quickly. This
fact nust be considered because of the relatively | arge doses
of fluid required for admnnistration of IV quinine. Oal
adm nistration of the sulfate salt should be substituted as
soon as possible. Although | ess cardiotoxic than quinidine,
simlar cardiologic side effects may al so be seen. (See
"Quinidine Guconate," "Side Effects,"” next Section.)

Contr ai ndi cati ons

Qui ni ne should be given with caution to patients who have
atrial fibrillation and to those who nmanifest an idiosyncratic
reaction to it in the formof cutaneous angi oedema, visual
synptons, or auditory synptons. This drug is contraindicated
for the treatnment of unconplicated malaria in the presence of
optic neuritis and tinnitus.

Avail ability

The IV formof quinine is avail able only by open purchase in
devel opi ng countries. Therefore it may be difficult to obtain
in emergencies. Parenteral quinine is included in certain
Aut hori zed Medical Al owance Lists (AVAL)s, but not all units
have access to the appropriate AMAL. As a substitute, therapy
with IV quinidine gluconate may be necessary.

QUI NI DI NE GLUCONATE
Activity

Qui nidi ne has the sane structure as quini ne except for the
stearic configuration of the secondary al cohol group. In the
past few years, interest in IV quinidine for treatnent of
mal aria has increased, primarily due to difficulties obtaining
parenteral quinine. Quinidine is nore active against malaria
species than is quinine, and has been used successfully to
treat falciparuminfections which recrudesced after treatnment
with quinine. The doses used in various studies have been
slightly I ess than the doses used with quinine. Although
gquinidine is nore active against nmalaria parasites than is
quinine, it is also about four tinmes as cardi otoxic.

Side Effects

Prol ongation of the QI interval, generally by about 24%
wi deni ng of the QRS conpl ex, and T-wave fl atteni ng have been
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frequently noted with the use of quinidine, and are associ at ed
wi th higher plasma | evels. However, dysrhythm as have not been
seen in patients receiving rate controlled infusions.

Hypot ensi on has occasi onally been seen while infusing the

| oadi ng dose, but the blood pressure increased when the

i nfusion was tenporarily stopped and then restarted at a sl ower
rate. Formal research protocols have generally included

moni toring of plasma quinidine | evels, however studies have

i ndi cated that 1V quinidine can be adm nistered safely with
only careful nonitoring of infusion speed, blood pressure, and
the el ectrocardi ogram

O her side effects and contraindications are, in general,
conparable to those seen with quinine.

TETRACYCLI NE, DOXYCYCLI NE
Activity

This class of drugs is active against all strains of
mal aria, however it is only slowy effective. Therefore, its
primary treatment use is in conbination with other faster
acting antimalarials, primarily quinine, to treat acute attacks
of multidrug-resistant or chloroquine-resistant P. falciparum
mal aria. Tetracyclines are apparently effective agai nst
primary tissue schizonts of chloroquine-resistant strains of P.
fal ci parum and agai nst the erythrocytic fornms of P. falciparum
and P. vivax. Doxycycline has been used in Southeast Asia as a
prophyl actic agent against P. vivax and chl oroqui ne-resi stant
P. falciparum It is effective, although perhaps |ess so
agai nst P. vivax which seens to require a higher dose of
tetracycline for maxi numefficacy.

Side Effects

The commonest side effects associated with the tetracyclines
are nausea and epigastric distress, and, uncommonly, diarrhea
and vomting. These are seen considerably |less often with
doxycycline. Stomach and esophageal ul ceration have been
reported due to tetracycline antibiotics. Doxycycline, but not
tetracycline, can be taken with neals, which greatly reduces
the frequency and severity of gastrointestinal side effects.
Absor ption of doxycycline is not affected by food or diary
products, however iron products (such as vitamns with iron),
antacids (such as Mal ox, or Mylanta), and Pepto Bisnol all
interfere with the absorption of doxycycline. They should be
avoi ded when doxycycline is used, and patients should be told
about this interaction.

Phot osensitivity al so occurs with doxycycline, and nay be
nore likely in tropical areas due to | onger and nore intense
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exposure to the sun. The comopnest reaction resenbles a severe
sunburn on sun-exposed areas, and can be treated as such.
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CHAPTER ELEVEN

GLUCGCSE- 6- PHOSPHATE DEHYDROGENASE ( GGPD) DEFI Cl ENCY

PATHOPHYSIOLOGY OF G6PD AND HEMOLYSIS

&PD is an enzyne in the pentose phosphate pat hway (hexose
nmonophosphate shunt) in red blood cells (RBCs), which is
i nvol ved with glucose netabolism Specifically, it catalyzes
t he conversion of NADP+ to NADPH, a powerful reducing agent
whi ch hel ps protect the cell against oxidative attack.
Primaquine is a powerful oxidizing agent. RBCs which are
deficient in GGPD are susceptible to oxidation by primquine
and, consequently, henol ysis.

&PD deficiency is a sex-linked genetic disorder, wth ful
expression in males. There are over 200 variants of GGPD
deficiency. For the U S mlitary, two inportant variants are
the A- (A negative) variant, which affects approxi mtely 10% of
bl ack Anerican nmal es, and the Mediterranean variant, which is
t he nost conmon type affecting Caucasians. Asian variants al so
exist. Different GPD variants correspond to different degrees
of G6PD deficiency, which range frommld to severe. The
greater the degree of enzyne deficiency, the greater the risk
of causing severe damage to RBCs when they are exposed to
oxi di zi ng agents.

Persons who are G6PD deficient are at risk of experiencing
hemol yti ¢ anem a when taking primqui ne. Wether or not
hemol ysi s occurs, and the anount of henolysis if it does occur,
depend on both the dose of primaquine and the individual's
degree of GGPD deficiency. Chloroquine, quinine, and quinidine
may cause henplysis in individuals with the Mediterranean or
Asi an GGBPD variants. However it is a rare occurrence.
Sul f onam de-type drugs have al so been associated with henol ysis
in GPD deficient individuals. However, Fansidar® which
cont ai ns sul fadoxi ne, has been used extensively for years, and
hemol ysis in GGPD deficient individuals has not been reported.
As a practical matter, GGPD deficiency becones inportant al nost
excl usi vel y when using primaqui ne.

Al t hough quantitative tests to neasure the degree of GGPD
deficiency are available, the routine testing of Navy and
Marine Corps personnel is qualitative. It indicates whether
the individual has, or does not have, GGPD deficiency, but it
does not indicate the degree of deficiency. Large Navy
hospital s have access to quantitative GGPD testing. |In sone
cases, this information may be useful in making decisions as to
how to treat an individual
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G6PD TEST RESULTS AND MEDICAL RECORDS

Before deploying to a malaria risk area, the nedical records
of all personnel should be checked to be sure GGPD testing has
been done and the results entered in their nedical records.
This shoul d be done far enough in advance of deploynment to
al | ow personnel who lack this information to be tested, and for
the results to return to their command and be entered into
their nedical records. (See Chapter 12, "Navy Responsibilities
in Malaria
Control," Section 10, "Program Managenent, Medical Records,"”
for detailed information about this topic.)

MONITORING G6PD DEFICIENT INDIVIDUALS

Moni toring of GGPD deficient persons taking primaqui ne
prophyl axis could include a urine dip stick and hematocrit at
the initiation of primaquine, at a mdpoint, and upon
conpl etion of primquine prophylaxis. Individuals with a drop
in hematocrit or a positive urine dip stick for bilirubin,
bl ood, or protein would stop taking prinmquine until
consultation wth a nmedical officer is possible. Al though
perhaps theoretically desirable, such nonitoring has never been
practiced on a routine basis in the mlitary, and its efficacy
and practicability have yet to be denonstrated.

REACTION TO PRIMAQUINE IN G6PD DEFICIENT INDIVIDUALS

About 10% of U.S. Black nales develop a mld anem a due to
i ntravascul ar henol ysis when taking one prinaqui ne phosphate
tabl et (26.3 ng primaqui ne phosphate, 15 ng base), daily. The
henol ysis usually stabilizes, and the hematocrit then usually
returns to normal with continued prinmaqui ne treatnent.

A greater degree of primaquine sensitivity can be found in
sone darker-hued caucasi an et hnic groups, including Sardinians,
G eeks, Sephardic Jews, and Iranians. |f such personnel who
are BPD-deficient use weekly chl oroqui ne/ pri maqui ne tablets
for over 16 weeks, they may devel op a chronic anem a. Term nal
prophyl axis in these individuals, using a 14-day regi nen of
dai ly primaqui ne phosphate, may be nore likely to produce a
hemol ytic crisis, which could be fatal unless inmedi ate bl ood
transfusions are provided. However, evidence is lacking that a
14-day reginen actually carries a greater risk

In an experinmental study, a group of Blacks who were GG6PD
deficient were given a single primquine tablet, either once or
twice a week. Their henoglobin |evels fell 1.6-2.4 grans/dL
bel ow t heir baseline values, reaching a | ow of 12.5-13. Their
hematocrit levels fell 4-7 percent, to a | ow of 39-41 percent.
In contrast a group of Sardinians (lItalians) received a single
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dose of 45 ng of prinmaqui ne base. Their hematocrit val ues fel
froma nmean baseline | evel of 43 percent (range: 31-48) to a
mean of 33 percent (range: 24-40). A second dose a few days

| ater produced a further drop in sone individuals, but not in
ot hers.

CONSIDERATIONS IN USING PRIMAQUINE IN G6PD DEFICIENT
INDIVIDUALS

The use of prinmaquine is greatly conplicated by the presence
of G6PD deficiency. Primaquine is only required for P. vivax
and P. ovale malaria infections, which are essentially not
fatal in otherw se healthy individuals. Henolysis, due to
adm ni stering primquine to GPD deficient individuals, could
be fatal. However devel opnment of vivax or ovale nmalaria after
chenopr ophyl axi s wi t hout primquine, or the recurrence of such
mal aria after treatnent w thout primquine to produce a radical
cure, results in a | oss of manpower. \Wen | arge nunbers of
i ndi vi dual s, or key individuals, are involved, this could be a
significant factor in an operational setting. In contrast,
weekl y doses of primquine seemto be well tolerated, even by
i ndi viduals who are G6PD deficient. During the Vietnam War,

t housands of individuals took weekly chl oroqui ne-primaqui ne
(G P) tablets; only about 20 are reported to have had a
significant reaction fromtaking primquine in the presence of
&PD deficiency. However the nunber of |esser reactions, as
wel | as the degree of conpliance in taking CP tablets, are not
known.

The problemis further conplicated by the distinction
bet ween G6PD deficiency in Bl acks and non-bl acks. GGPD
deficiency in Blacks is generally held not to be
life-threatening in the presence of primaqui ne. Because of
this, and because Bl acks make up a significant proportion of
&PD deficient individuals in the Navy and Marine Corps, it
m ght be desirable to nanage G6PD deficiency in these
individuals differently than in non-blacks. For exanple,
Bl acks who are GGPD deficient could be adm ni stered pri maqui ne
on a weekly basis, whereas non-blacks who are GGPD defi ci ent
could omt prinmquine. However the presence of two different
prophyl actic regi mens tends to pronote confusion, and decreased
conpliance in taking primaquine (or CP tablets). Recently,
the Air Force reported one case of a Black nmal e who devel oped a
severe henol ytic anem a while taking weekly prinmquine. The
assunption that Bl acks al ways have a m|d degree of GGPD
deficiency may not be fully accurate.

There is also a nedi col egal consideration. Although the
Vi et nam experi ence would seemto indicate that weekly CP
tabl ets had an acceptably | ow incidence of side effects,
mlitary personnel were not tested at that tinme for GGPD
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deficiency. Current practice nmakes this information routinely
avai l abl e on all Naval personnel, and carries the inplication
that testing is for the purpose of preventing adverse
reactions. Under these circunstances, it mght be difficult to
justify an adverse reaction caused by adm ni stering prinmaqui ne
to a known G6PD deficient individual, even though such an event
m ght be quite rare. This is particularly true in the face of
the Centers for Di sease Control, The Medical Letter, and the
Wrld Health Organi zation all proscribing, to at |east sone
degree, the admi nistration of primaqui ne to GGPD defi ci ent

i ndi vi dual s.

USING PRIMAQUINE IN G6PD DEFICIENT INDIVIDUALS

Several different regi nens have been proposed for using
pri maqui ne, either prophylactically or for radical cure of an
overt infection. Al reginmens can be tolerated by individuals
who are not GGPD deficient. The difference lies in their
toleration by individuals who are GGPD deficient. The efficacy
of primaquine treatnent is directly related to the total dose
received. Reginens that divide the total dose into nunerous
smal | doses, spread out over a longer period of tinme, attenpt
to achi eve equal efficacy by having the patient eventually
consune the sane total anmount of primaquine as with shorter,
nore intense reginens. The smaller doses are felt to be |less
likely to produce henolysis, or to produce |ess severe
henol ysis. However evidence is lacking that this strategy is
truly effective in reducing the severity of henolysis. The
i nherent di sadvantage of such reginens is that as the duration
of taking primqui ne | engthens, conpliance may | essen.

One tablet of primquine contains 26.3 ng of primaqui ne
phosphate (15 ng base). A chloroquine-primaqui ne tablet (CP
tabl et) contains 500 ng chl oroqui ne phosphate (300 ng base)
plus 78.9 ng prinmqui ne phosphate (45 ng base). Thus, a CGP
tabl et contains the equival ent anount of primquine to that
found in three regular primquine tablets. Based upon this,
several options are available for radical cure treatnent, or
chenopr ophyl axi s, of P. vivax or P. ovale nalaria:

o0 One primaquine tablet daily for 14 days.

0 Three primaquine tablets once weekly for 8 weeks, (24
tablets total dose). or One C-P tablet weekly for 8
weeks, (8 C-P tablets total dose).

o No primaquine at all. Treat the vivax or ovale
i nfections as they occur or recur, with chloroquine
al one. After one or two recurrences, the infection wll
usual |y have been el i m nat ed.
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Hi storically, the second reginen, weekly dosing for eight
weeks, has been used by Navy and Marine Corps personnel. This
may be appropriate for radical cure of vivax or ovale
i nfections, however the third option is probably preferred for
chenopr ophyl axi s of GGPD defi ci ent individuals.

SIGNS AND SYMPTOMS OF HEMOLYSIS
SYMPTOVB

There are only a |imted nunber of synptons. They are
nonspeci fic and generally appear only after a significant
anount of henolysis has occurred. Patients can be told to
watch for dark urine (due to henoglobin in the urine), and the
synptons of anem a (rapid pul se, shortness of breath, rapid
breat hi ng, and tiredness).

These synptons of anema may first occur after physical
exertion, especially vigorous exertion, |eaving the individual
with the feeling that he is "out of shape.” Such synptons are
particularly significant in conbat troops and other individuals
who woul d normal |y be expected to be physically fit. Wth
severe anen a, these signs and synptons nay becone apparent
with mninml exertion, or even at rest. Sone individuals my
go into shock (cardiovascul ar col |l apse).

Dark urine, and the synptons of anem a, are obviously
nonspeci fic signs and synptons, which may be due to many
di fferent causes besides henolysis. Therefore any individual
suspected of having a henolytic reaction should be referred to
a nmedical officer for evaluation as soon as possible.

LABORATORY TESTS

There are several |aboratory tests which may suggest
henol ysis. Many of themcan easily be done in the field. The
sinplest |laboratory test is the urine dipstick, which will show
henmogl obin in the urine, and possibly urobilinogen. Because
t he RBCs have been destroyed by the henolytic process, there
should be fewif any RBCs in the urine, even though the
di pstick may be strongly positive for henogl obin. Another
sinple | aboratory test is the hematocrit, which will be reduced
to a varying degree after henolysis.

O her tests, of varying availability, include the bl ood
henogl obi n (decreased), plasnma henogl obin (increased), plasm
hapt ogl obi n (decreased), reticul ocyte count (increased), and
LDH (variably increased). Heinz bodies (precipitated
henmogl obin in the RBC) may be seen in the first few days of a
hemol ytic crisis. Although Heinz bodies are a "cl assic"
finding, a special stain is required to denonstrate them
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COUNSELING OF INDIVIDUALS WHO ARE G6PD DEFICIENT

&PD-deficient service nenbers should be told that they are
&PD-deficient and be counseled as to the neaning of this, its
relationship to antimalarials, and when to seek nedi cal
eval uati on.

Because GPD deficient individuals may not be able to
utilize all the antinmalarial conpounds other individuals can,
they should be particularly well counseled as to the need for
personal protection neasures, and the need to i mmedi ately
report for nedical evaluation if they have any synptons
conpatible wwth malaria. This is especially true if they have
not received prinmaquine term nal prophylaxis after |eaving a
mal ari ous ar ea.

Thi s counseling should be docunented in the health record.
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CHAPTER TWELVE

NAVY RESPONSI Bl LI TIES I N MALARI A CONTRCL

Mal aria is an extrenely inportant disease to Naval

personnel. Everyone, fromthe sailor or Marine in the field to
those in authority, needs to take responsibility for malaria
prevention and control. Specific responsibilities for

prevention and control, as determ ned by an individual's
position or occupational specialty, are discussed bel ow.

FLEET AND FORCE COMMANDERS

Fl eet and force conmanders whose units are either stationed
in, or subject to operations in, malaria risk areas nust direct
their subordi nate conmands to mai ntain adequate supplies of
material for malaria prevention and control. Such supplies
i nclude sufficient amounts of drugs for chenoprophyl axis and
t herapy, materials for vector control, and personal protection
items. Use of these materials by subordi nate commands as wel |
as all other recomended nal aria control neasures nust be
enf or ced.

COMMANDING OFFICERS

Commandi ng O ficers nust ensure that all command personnel
recei ve adequate instruction in individual malaria prevention
and are placed on appropriate chenoprophyl axis prior to,
during, and after a deploynent to a malarious area. The
appropriate chenoprophylactic reginen will be chosen by the
command' s seni or nedi cal departnment representative after
consulting with the cogni zant Navy Environnmental and Preventive
Medi cine Unit (NAVENPVNTMEDU). Enforcenent of the use of
personal protection neasures is also the responsibility of
Commandi ng O ficers. Finally, Commanding O ficers nust ensure
that a Disease Alert Report (DAR) has been submtted on al
suspected or confirnmed cases of malaria within the command.

MEDICAL DEPARTMENT

The Medi cal Departnent mal aria prevention and control
program consi sts of many el enents, including: education and
training; surveillance and sonetines treatnent of the |oca
popul ation in mal ari ous areas; chenoprophyl axis; nedi cal
managenent of mal aria cases; personal protection neasures;
vector surveillance and control; and program nmanagenent.
Responsibilities for programelenents are divided anong Medi cal
Departnent personnel and are detailed in the foll ow ng
par agr aphs.
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The primary goal s of Medical Departnment personnel tasked
with malaria prevention and control are instructing susceptible
personnel and ensuring their conpliance with individual
prevention neasures. It is essential that a well-defined
educati on program be devel oped and established. This should
i nclude recognition of the signs and synptons of malaria
infection, the ways malaria is transmtted, and the nethods of
control and prevention. It is equally inportant to stress
conpliance with chenoprophyl axis and personal protection
measures. Medical Departnent personnel nust be aware of
condi tions such as gl ucose- 6-phosphat e dehydrogenase ( GPD)
deficiency, pregnancy, and a history of adverse reactions to
antimal arials which may require specialized chenoprophyl actic
and/ or treatnent reginens.

Consultation with the cogni zant NAVENPVNTMEDU prior to
depl oynent to malaria risk areas is another inportant function
of the Medi cal Departnent personnel. The cognizant
NAVENPVNTVEDU wi | | provide the nost up-to-date advice and
assi stance on any necessary variations from standard approaches
to mal ari a chenoprophyl axis and treatnent, malaria risk
assessnments, and vector control. The NAVENPVNTMEDU can al so
provide the | atest Di sease Ri sk Assessnent Profile (DI SRAP)
which will describe the malaria risk for the countries of
i nterest.

Consultation with the cogni zant Navy D sease Vector Ecol ogy
and Control Center (NAVDI SVECTECOLCONCEN) may al so be necessary
to obtain specialized advice and assi stance regardi ng
ent onol ogy and geographic ri sk assessnents, vector control, and
personal protection neasures. Additional advice on the
nmosquito vectors likely to be encountered in specific countries
can be obtained fromthe NAVDI SVECTECOLCONCEN in the formof a
Vector Ri sk Assessnent Profile (VECTRAP).

Predepl oynent briefings for Medical Departnent
Representatives (MDRs) are al so avail abl e at t he NAVENPVNTMEDUs
and NAVDI SVECTECOLCONCENs. Consultation is also available from
t hese sources when there is a need to advi se ot her conmands or
health care beneficiaries prior to deploynment or travel to
mal aria risk areas.

MEDICAL OFFICERS
FORCE MEDI CAL OFFI CERS

Prior to deploynent, Fleet and Force Medical Oficers should
advise their respective commanders as to the need for malaria

control neasures, as determ ned by the di sease threat
i nformation provided by the cogni zant NAVENPVNTMEDU. Force
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Medical O ficers are responsible for ensuring that Medi cal
Departnent personnel under their cognizance are famliar with
prevention, recognition, and treatnment of malaria. In
addition, they should assist, as needed, with the education of
al | depl oyi ng personnel regarding nmalaria prevention and
control. The Force Medical Oficer will also ensure that an
appropri ate chenoprophyl actic regi nen has been identified and
will be inplenmented. Al Medical Oficers deployed in

mal ari ous areas nust set an appropriate exanple by their
personal conpliance with all recommended personal protection
actions and chenoprophyl actic drug regi nens.

SENI OR MEDI CAL OFFI CERS
GENERAL MEDI CAL OFFI CERS

Medi cal Oficers assigned to commands or units |located in,
operating in, or deploying to malaria risk areas nust be
t horoughly famliar wth the prevention, diagnosis, and
treatnent of malaria prior to entering a possible malaria
transm ssion zone. They are responsible for devel opi ng and
carrying out nmalaria prevention education prograns within their
units and for supervising chenmoprophyl axis prograns. Medi cal
O ficers must ensure that all hospital corpsnmen under their
supervi sion know how and when to suspect an initial diagnosis
of malaria and how to institute proper initial patient
managenent. Once the diagnosis of malaria is suspected, the
treatment regi men needs to be under the direct supervision of a
Medical Oficer. Al flight personnel undergoing treatnent for
clinical malaria nmust be grounded until resunption of their
flight status is approved by a Flight Surgeon. Medical
O ficers must be thoroughly famliar with the side effects and
conplications of antimalarial drugs. Al Medical Oficers
depl oyed in nmal ari ous areas nust set an appropriate exanple by
their personal conpliance with all recomended persona
protection actions and chenoprophyl actic drug regi nens.

PREVENTI VE MEDI CI NE OFFI CERS

The general preventive nedicine officer (GPMO) nust know the
general duties of all other nedical personnel involved in
mal aria control. This includes the Medical Entonol ogists,
Environnmental Health Oficers (EHO, and the Preventive
Medi ci ne Technicians (PMI). He/she nust be able to provide
training, updating, review, and consultation to all Medica
O ficers, EHOs, IDTs, and PMIs, whether stationed at hospitals,
clinics, ships, or Marine units, within his/her area of
responsibility. This training should include diagnosis
(clinical and | aboratory), treatnment, and prophyl axis.
(Laboratory diagnosis classes should be taught under the

APP-1-116
CH 1 AUG 95



supervi sion of the NAVENPVNTMEDU m crobi ol ogi st and hi s/ her
techni ci ans.)

The GPMO shoul d know both the essentials for conpleting a
mal aria survey as a research tool using the Wrld Health
Organi zati on protocol and for doing a quick mni-survey under
hostil e conditions. He/ She should be able to nount out a
mal aria survey teamwith all necessary personnel and equi pnent
and acconplish the survey with mnimal support and tinme. As an
epi dem ol ogi st, the GPMO shoul d conti nuously nonitor al
mal ari a Di sease Alert Reports. He/ She should naintain constant
communi cation with NAVENPVNTMEDU epi dem ol ogi sts and mai ntain
a dialogue wwth local health officials and mal ari a experts
Wi thin his/her area of responsibility. He/She nust maintain
current knowl edge on nal ari a preval ence, incidence, and drug
resi stance patterns in all operational areas including nearby
ports and staging areas. Al Medical Oficers deployed in
mal ari ous areas nust set an appropriate exanple by their
personal conpliance with all recommended personal protection
actions and chenoprophyl actic drug regi nens.

FLI GHT SURGEONS

Chenopr ophyl axi s reginens for flight personnel may be
restricted to certain drugs, and may differ froma regimen for
non-flight personnel in the sanme geographic area. Flight
personnel who are on mal aria chenoprophyl axis nay need to be
eval uated by their Flight Surgeon periodically, at an interval
to be determned by the prevailing standards of practice in
avi ation nmedicine. Flight personnel undergoing treatnent for
clinical malaria are grounded for the duration of such therapy
and until resunption of flight status is approved by a Flight
Surgeon. Al Medical Oficers deployed in nalarious areas nust
set an appropriate exanple by their personal conpliance with
all recomended personal protection actions and
chenopr ophyl acti ¢ drug regi nens.

HOSPITAL CORPSMEN

Al'l hospital corpsnmen assigned to commands | ocated in, or
depl oyed to, nmalarious areas nust be intimately involved in the
command mal ari a educati on and control program Specific
responsi bilities include being thoroughly famliar with the use
and i nportance of personal protection neasures, instructing
unit personnel in proper prevention techniques, supervising
chenopr ophyl axi s prograns, and perform ng the W1 son-Edeson
test. Al corpsnmen should know when to suspect an i ndividual
is infected wwth malaria. |ndependent Duty Corpsnen should
know how to institute the proper initial treatnment of malaria
if necessary. Further therapy should be under the direct
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supervision of a Medical Oficer, if possible. If not, it
shoul d be via consultation with a Medical Oficer. Al
corpsnen depl oyed in mal ari ous areas nust set an appropriate
exanpl e by their personal conpliance with all recomended
personal protection actions and chenoprophylactic drug

regi mens.

PREVENTIVE MEDICINE TECHNICIANS

Preventive Medicine Technicians need to be directly involved
in all aspects of the nmalaria control program They should be
able to assist all other nedical departnment personnel in
carrying out their responsibilities for malaria control. In
addition, they have the primary responsibility for educating
personnel on the need for and benefits of personal protection
measures. \When necessary, they are al so responsible for
obtai ning vector intelligence and surveillance information,
coll ecting epidem ol ogy data, submtting D sease Alert Reports,
and conducting vector control neasures when appropriate. Al
corpsnen deployed in mal ari ous areas nust set an appropriate
exanpl e by their personal conpliance with all recomended
personal protection actions and chenoprophyl actic drug
regi mens.

LABORATORY OFFICERS AND LABORATORY TECHNICIANS

Laboratory officers and technicians assigned to commands
| ocated in, or deployed to, nmalarious areas nust be famliar
with the proper preparation and staining of malaria blood
snmears and identification of Plasnodium parasites. Duplicates
of all blood snears prepared for a suspected or confirmed case
of malaria should be sent to the cogni zant NAVENPVNTMEDU f or
confirmation of the diagnosis and species. Both stained and
unstained thick and thin snmears should be sent, along with
pertinent identifying information and clinical history.
Laboratory officers and technicians nust also be proficient in
performng and interpreting the WI son-Edeson test.

ENVIRONMENTAL HEALTH OFFICERS

Environmental Health Oficers should be prepared to assi st
in the collection of epidem ologic and entonol ogic data, in the
education of personnel in nmalaria prevention and control, and
in the evaluation of environnental conditions affecting malaria
control. They should be prepared to coordi nate vector control
efforts in the absence of a nedical entonol ogist.

MEDICAL ENTOMOLOGISTS
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Medi cal entonol ogi sts are responsi ble for obtaining the nost
current nosquito intelligence and surveillance information for
t heir geographic areas and instituting any necessary control
prograns. They nmay al so be responsi ble for educating personnel
and maki ng recommendati ons to the conmmand regardi ng the
appropriate use of personal protection neasures, including
repellents, protective clothing and gear, and bed nets.

Medi cal entonol ogi sts are al so responsi ble for advising unit
commanders on the |l ocation of canp sites, recommended

nodi fications of training schedules and field exercises, the
performance of adult and | arval nosquito surveys, and
pestici de application.

PROGRAM MANAGEMENT
MEDI CAL RECORDS

Medi cal records of Naval personnel and other health care
beneficiaries nmust contain the follow ng information:

(1) Prior to deploynent or visit to a nalarious area:

(a) d ucose- 6- phosphat e dehydr ogenase (G6PD) test
results. It is required that all Navy, Marine Corps, and
Mlitary Sealift Command personnel be screened for this
deficiency and that the results be permanently recorded on a
St andard Form 600 (SF 600) in their health records. Al
personnel found to be GGPD deficient nust have this information
listed on their Problem Summary List (NAVMED 6150/ 20), should
have the "Sensitivities" block (in the "Alert" box) on the
cover of their nedical treatnent record checked, and should be
i ssued a nedical warning tag. Oher health care beneficiaries
must be offered this screening test. |Individuals whose GGPD
test shows a normal anmount of G6PD nust have this fact entered
in their health records, to docunent this fact and avoid
unnecessary additional testing.

(b) The date of initiation of nmalaria chenoprophyl axi s,
and the type and anount of nedication(s), prescribed, nust be
entered in the health record.

(2) During and after deploynment or visit to a malarious
ar ea:

(a) The date of initiation of term nal chenoprophyl axis

along with the type and anount of nedications prescribed.

(b) The date of conpletion of malaria chenoprophyl axis.
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(c) The date and results of all WIson-Edeson tests
performed, if any.

(d) Ful | docunmentation of diagnostic procedures and
treatnents undertaken in the event of the occurrence of
suspected or confirmed clinical malaria.

All individuals who are placed on nal ari a chenoprophyl actic
agents should be carefully and thoroughly instructed as to why
the nedicine is being prescribed for them howit is to be
taken, the possible side effects of the nedication, and the
fact that chenoprophyl axis reduces the chances of becom ng
i nfected, but does not guarantee they will not get infected.
Personnel should also be instructed to report to the Medi cal
Department imediately if any signs or synptons of malaria
devel op. (See Chapter 4, "Di agnosis, Cinical Presentation, and
Cinical Course,"” to review signs and synptons.) Instructions
must al so be given regardi ng the proper use of personal
protection nmeasures such as DEET, pernmethrin, and netting.
(Personal protection is covered in Chapter 8, "Ml aria Personal
Protection Measures.")

Overprinted or special SF 600 fornms may be used for
docunenting the preceding information. An exanple of this is
gi ven in Appendi x 7.

Dl SEASE ALERT REPORTS ( DARS)

Suspected or confirnmed mal aria cases nust be reported in
accordance with NAVMEDCOM NST 6220.2 and 6230.2 series. The
DAR nust be sent to the nearest NAVENPVNTMEDU. A DAR should
al so be sent the NAVENPVYNTMEDU serving the ship or unit's
homeport or hone base, if this is not the nearest
NAVENPVNTMVEDU. I nformation copies nust be sent to the Navy
Environnental Health Center, the nearest NAVD SVECTECOLCONCEN
and the Naval Hospital in the area where it is suspected the
patient contracted malaria. |If it is suspected that the
patient's strain of malaria parasites is drug resistant
(because of their geographic origin or the failure of
prophyl actic chloroquine to prevent transm ssion), this
i nformati on shoul d be included on the DAR

The followi ng informati on nust al so be included in the DAR
a) The patient's itinerary during the previous three nonths
(and i f appropriate, even longer, up to tw years), b) Types
and duration of any chenoprophyl axis or treatnent nedications
taken, c) Results of the WI son-Edeson test prior to
t herapeutic treatnent, or a statenent that the test was not
done, d) Interpretation of any blood snears perforned, e) Date
of shipment of stained and unstained bl ood snear slides to the
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near est NAVENPVNTMEDU for confirmation. |f the patient has
recei ved any bl ood transfusions outside of the United States,
this fact should be noted also, along with the | ocation and
date the transfusion was received.

MEDICAL TREATMENT FACILITIES

Physicians at nedical treatnent facilities or other units
managi ng mal aria patients, should be famliar with the
i nportance of nonitoring parasitem a before, during and
follow ng the therapeutic treatnment of individuals for malaria.
Thick and thin peripheral blood snmears nust be prepared for the
di agnosi s of suspected nmalaria patients as well as during
regular intervals for the remainder of the treatnment period to
ensure that conplete eradication of parasites fromthe bl ood
has occurred. |If the patient is transferred to another
facility, his blood snears should be transferred with him so
that the diagnosis can be confirnmed by experienced | aboratory
personnel at the earliest opportunity. (Refer to Appendix 3,
"Laboratory Diagnosis of Malaria.")

MEDICAL BOARD EVALUATION

Personnel suffering an attack of malaria characterized by
severe henol ytic reactions such as "blackwater fever™
(hemol ysi s, henogl obinuria, and renal failure) nust be
eval uated by a Medical Board. Personnel who suffer a severe
henol ytic reaction to mal aria chenoprophyl actic agents should
al so be evaluated by a Medical Board to determ ne whet her
subsequent assignnents can include areas endemc for nmalari a,
and overall fitness for duty. Cerebral malaria is not
considered a contraindication for subsequent reassignment to a
mal aria risk area.

BLOOD DONOR PROGRAMS

Bl ood donor prograns are under the overall guidance of
NAVMED P-5120, "Standards for Bl ood Banks and Transfusion

Services." Individuals who were treated for malaria in the
past nust wait three years fromthe date treatnent was fini shed
until they are eligible to donate blood. |Individuals who were

in malaria risk areas and who took chenoprophyl axis, mnust also
wait three years fromthe tinme chenoprophyl axis was fini shed
bef ore donati ng bl ood.

I ndi viduals who visited a malaria risk area and renmai ned
asynptomatic, but were not required to take chenoprophyl axis
because of negligible risk of exposure, or who sinply avoided
taki ng any prophylaxis, must wait six nonths after |eaving the
mal arious area until they are eligible to donate bl ood.
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| ndi vi dual s who were placed on chenoprophylaxis initially
because of intended travel into a malaria risk area, but who
did not actually visit the area, have no required waiting
period. These waiting tines apply to mlitary bl ood banks and
civilian blood collection agencies.
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APPENDIX 1

TABLE 7

SUMMARY OF MALARIA EXPERIENCE IN THE NAVAL FORCES
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APPENDIX 1

TABLE 7

SUMMARY OF MALARIA EXPERIENCE IN THE NAVAL FORCES

TIME AVERAGE | ADMISSION NE RATIO ADM RATE ADMIN RATE
PERIOD STRENGTH SDUE TO DUE TO FOR ALL FOR
MALARIA MALARIA DISEASES MALARIA
AND
CONDITIONS
WWI
CY 1917 245,580 2,045 32 53,488 833
CY 1918 503,792 2,701 22 77,627 536
WWII
CY 1941 348,926 392 6 43,817 112
CY 1942 834,639 12,643 36 46,173 1,515
CY 1943 2,108,379 56,436 253 60,279 2,677
CY 1944 3,349,798 29,452 69 42,871 879
CY 1945 3,673,855 12,752 3 39,997 347
KOREAN
WAR
CY 1950 538,179 61 0.4 30,819 11
CY 1951 915,024 854 3 32,640 93
CY 1952 1,052,327 1,125 4 29,721 107
CY 1953 1,052,145 2,357 6 29,000 224
VIETNAM
CONFLIC
T 878,185 80 0.3 17,383 9 1/1-6/30
CY 1962 * * * * *
FY 1963 879,265 21 0.2 15,371 2
FY 1964 879,360 * * * *
FY 1965 935,800 624 * 16,007 67
FY 1966 1,026,187 2,303 * 16,722 224
FY 1967 1,049,982 2,853 * 18,628 272
FY 1968 1,069,892 7,518 33 19,616 703
FY 1969 1,062,959 4,938 * 18,605 929 7/1-1/31
FY 1969 956,063 2,735 13 14,250 286
FY 1970 840,582 506 4 13,901 60
FY 1971 789,690 66 0.3 12,875 8
FY 1972 761,003 51 0.4 11,891 7
FY 1973
NOTE 1: CY = CALENDAR YEAR
NOTE 2: FY = FISCAL YEAR RUNNING FROM JULY 1 THROUGH THE FOLLOWING JUNE 30
NOTE 3: ALL ADMISSION RATES (ADM RATES) ARE EXPRESSED AS NEW ADMISSIONS PER 100,000 PERSONS -
YEARS.
NOTE 4: THE NONEFFECTIVE RATIO (NE RATIO) IS EXPRESSED PER 100,000 AVERAGE STRENGTH. THE
NONEFFECTIVE RATIO IS A MEASURE OF THE TEMPORARY MANPOWER LOSS TO THE NAVAL FORCES
DUE TO A PARTICULAR MEDICAL CAUSE. IT TELLS THE AVERAGE NUMBER OF PERSONNEL ON THE
DAILY CENSUS OF A NAVAL MEDICAL TREATMENT FACILITY IN THE GIVEN TIME PERIOD PER 100,000
AVERAGE STRENGTH WHO, THEREFORE, WERE NOT AVAILABLE FOR ACTIVE DUTY.
NOTE 5: *DENOTES MISSING DATA SECONDARY TO A CHANGE IN REPORTING.
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APPENDIX 2

WORLDWIDE MALARIA MAP
MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

(From The Centers for Disease Control
Health Information for International Travel)
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Figure 5
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Afghanistan All Confirmed B
Yellow Fever-I1
Albania None
Yellow Fever-11=1 yr
Algeria Very limited risk in None None
Sahara Region.
Yellow Fever-11=1 yr
Andorra None
No vaccinations are required.
Angola All Confirmed B
Yellow Fever*-11=1 yr
Antigua and Barbuda None
Yellow Fever-11=1 yr
Argentina Rural areas near None A

No vaccinations are required.

Yellow Fever*'-

Bolivian border, i.e.,
Salta and Jujuy
Provinces.

'Risk in northeastern forest areas only.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for

details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required
by the Country
(Read all notes carefully)

Information on Malaria Prophylaxis

Areas of
risk within
country

Chloroquine
resistance

Recommended regimen
for travelers to areas
of risk (See Codes)

Armenia-Follow former
USSR regulations until further
notice.

Australia

Yellow Fever-111=1 yr

A certificate is also required

of travelers who have within
the previous 6 days been in a
country infected with yellow
fever.

Note: Australia is not bound
by the International Health
Regulations

Austria

No vaccinations are required.
Azerbaijan-Follow former

USSR regulations until further
notice.

None

None

None

Exists in some very
small southern border
areas.

None

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required
by the Country
(Read all notes carefully)

Information on Malaria Prophylaxis

Areas of
risk within
country

Chloroquine
resistance

Recommended regimen
for travelers to areas
of risk (See Codes)

Azores(Portugal)

Yellow Fever-11=1 yr
Except that NO certificate is
required from travelers in
transit at Santa Maria.

Bahamas

Yellow Fever-11=1 yr
Bahrain

No vaccinations are required.
Bangladesh

Yellow Fever-111

A certificate is required ALSO

from travelers arriving from

or transiting:

Africa: Angola; Benin;
Botswana; Burkina
Faso; Burundi;
Cameroon; Central
African Republic;
Chad; Congo; Cote
d'lvoire; Equatorial
Guinea; Ethiopia;
Gabon; Gambia;

(Continued on next page)

None

None

None

All areas, except no

risk in city of Dhaka.

Widespread in areas
along the northern
and eastern border.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Bangladesh(Cont"d)
Ghana; Guinea;
Guinea-Bissau;
Kenya; Liberia;
Malawi; Mali;
Mauritania; Niger;
Nigeria; Rwanda;
Sao Tome and
Principe; Senegal;
Sierra Leone;
Somalia; Sudan
(south of 15°N);
Tanzania, United
Republic of; Togo;
Uganda; Zaire;
Zambia.

Americas: Belize; Bolivia;
Brazil; Colombia;
Costa Rica;
Ecuador; French
Guiana;
Guatemala;
Guyana;
Honduras;

(Continued on next page)

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Bangladesh(Cont"d)
Nicaragua;
Panama; Peru;
Suriname;
Venezuela.

Caribbean: Trinidad and
Tobago.

Any person (including infants)
arriving by air or sea without
a certificate within 6 days of
departure from or transit
through an infected area will
be isolated up to 6 days.

Barbados None
Yellow Fever-11=1 yr
Belarus-Follow former USSR None
regulations until further
notice.

Belgium None

No vaccinations are required.

Belize Rural areas (including | None A
forest preserves and
Yellow Fever-II offshore islands,

(Continued on next page)

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.

Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Belize(Cont'd) including the resort
areas) except no risk
in central coastal
District of Belize.
Benin All Confirmed B
(formerly Dahomey)
Yellow Fever*-1=1 yr
Bermuda(U.K.) None
No vaccinations are required.
Bhutan Rural areas in districts | Confirmed B
bordering India.
Yellow Fever-II
Rural areas only,
Bolivia except no risk in Confirmed B

Yellow Fever*-11

Bolivia recommends
vaccination for all travelers
from non-infected areas, who
are destined for risk areas

(Continued on next page)

highland areas, i.e.,
Oruro Dept. and
Prov. of Ingavi, Los
Andes, Omasuyos,
and Pacajes, (La Paz
Dept) and southern

EXPLANATION OF VACCINATION CODES:

| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.

for

the
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Bolivia(Cont'd) and central Potosi
such as the Departments of Department.
Beni, Chuquisaca,
Cochabamba, Pando, Santa
Cruz, Tarija, and part of La
Paz Department
Bosnia/Herzegovina- None
Follow Yugoslavia regulations
until further notice.
Botswana
Northern part of Confirmed B
No vaccinations are required. country (North of
21°S.)
Brazil
Acre and Rondonia Confirmed B

Yellow Fever*-11=9 mo,
unless they are in possession
of a waiver stating that
immunization is
contraindicated on medical
grounds.
A certificate is ALSO required
from travelers arriving from:
Africa: Angola, Cameroon,
Gambia, Guinea,
Mali, Nigeria,
Sudan, Zaire

(Continued on next page)

States Terr. of Amapa
and Roraima, and in
part of rural areas of
Amazonas,
Maranhao, Mato
Grosso, Para and
Tocantins States’.

Travelers who will only visit the coastal States from the horn to the Uruguay border and Iguassu Falls are not at risk

and need no prophylaxis.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Brazil(Cont"d)
Americas: Bolivia, Ecuador,
Colombia, Peru
Brazil recommends
vaccination for travel to rural
areas in Acre, Amazonas,
Goias, Maranhdo, Mato
Grosso, Mato Grosso do Sul,
Pard and Ronddnia States and
Territories of Amapé and
Roraima.

Brunei Darussalam None

Yellow Fever-11=1 yr

A certificate is required ALSO
from travelers coming from or
transiting endemic zones
within the preceding 6 days.

Bulgaria
None

No vaccinations are required.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Burkina Faso All Confirmed B
(formerly Upper Volta)
Yellow Fever*-1=1 yr
Burma(see Myanmar)
Burundi All Confirmed B
Yellow Fever*-11=1 yr
Cambodia All, except no risk in Confirmed B
Phnom Penh.
Yellow Fever-II
Cameroon All Confirmed B
Yellow Fever*-1=1 yr
Canada None
No vaccinations are required.
Canary Islands(Spain) None
No vaccinations are required.
Limited to Island of None None

Cape Verde

Yellow Fever-111=1 yr
Required from travelers
coming from countries having
reported cases in the last 6
years.

Séo Tiago

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Cayman Islands(U.K.) None

No vaccinations are required.
Central African Republic All Confirmed B
Yellow Fever*-1=1 yr
Chad All Confirmed B
Yellow Fever*-

No vaccination is required,
however, Chad recommends
vaccination for all travelers
=1 yr of age.

Chile None

No vaccinations are required.

China Rural areas only Confirmed in A/B?
except no risk in southern China;
(Continued on next page) Hainan Island, and

*Travelers visiting cities and popular rural sites on usual tourist routes are generally not at risk, and chemoprophylaxis
is, therefore, not recommended. Travelers on special scientific, educational, or recreational visits should check
whether their itineraries include evening or nighttime exposure in areas of risk, or in areas of chloroquine resistance.
Travelers to most areas of risk within China should follow Regimen A; travelers to areas of chloroquine resistance
should follow Regimen B.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

China(Cont'd)

Yellow Fever-11

Christmas Island(Australia)

Yellow Fever-111=1 yr

A certificate is also required

of travelers who have within
the previous 6 days been in a
country infected with yellow
fever.

Note: Christmas Island is not
bound by the International
Health Regulations.

northern provinces
bordering Mongolia
and in the western
provinces of
Heilungkiang, Kirin,
Ningsia Hui Tibet and
Tsinghai. North of
33° N latitude
transmission occurs
July to November;
between 33° and

25° N latitude
transmission occurs
May to December;
south of 25° N
latitude transmission
occurs year-round.

None

provinces bordering
Myanmar (formerly
Burma), Lao
People's
Democratic
Republic and Viet
Nam

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Colombia Rural areas only, Confirmed B
except no risk in
Yellow Fever*- Bogota and vicinity?

No vaccination required,
however, Colombia
recommends vaccination for
travelers to the middle valley
of the Magdalena River,
eastern and western foothills
of the Cordillera Oriental from
the frontier with Ecuador to
that with Venezuela, Uraba,
foothills of the Sierra Nevada,
eastern plains (Orinoquia) and

Amazonia.
Comoros
All Confirmed B
No vaccinations are required.
Congo
All Confirmed B

Yellow Fever*-1=1 yr

®Risk exists in rural areas of Uraba (Antioquia Dept.), Bajo Cauca-Nechi (Cauca and Antioquia Dept.), Magdalena
Medio, Caqueta (Caqueta Intendencia), Sarare (Arauca Intendencia), Catatumbo (Norte de Santander Dept.), Pacifico
Central and Sur, Putumayo (Putumayo Intendencia), Ariari (Meta Dept.), Alto Vaupes (Vaupes Comisaria),
Amazonas, and Guainia (Comisarias).

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
I11 Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Cook Islands(New Zealand) None
No vaccinations are required.
Costa Rica Rural areas only, None A
except there is no risk
No vaccinations are required. in central highlands,
i.e., Cartago and San
Jose Provinces.
All
Cote d'lvoire Confirmed B
(formerly lvory Coast)
Yellow Fever*-1=1 yr
None
Croatia
No vaccinations are required.
None
Cuba
No vaccinations are required.
None
Cyprus
No vaccinations are required.
None

Czech Republic

No vaccinations are required.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Denmark None
No vaccinations are required.
Djibouti All Confirmed B
Yellow Fever-11=1 yr
Dominica None
Yellow Fever-11=1 yr
Dominican Republic All rural areas except | None A
no risk in tourist
No vaccinations are required. | resorts. Highest risk
in provinces
bordering Haiti.
Ecuador All areas in the Confirmed B

Yellow Fever*-11=1 yr

(Continued on next page)

provinces along the
eastern border and the
pacific coast, i.e.,
Esmeraldas, El Oro,
Guayas (including
Guayaquil), Los Rios,
Manabi,

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.

= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Ecuador(Cont'd) Morona-Santiago,
Napo, Pastaza,
Pinchincha,

Sucumbios, and
Zamora-Chinchipe

provinces®.

Egypt Rural areas of Nile None A
Delta, El Faiyum

Yellow Fever-11=1 yr area, the oases, and

A certificate is required ALSO | part of southern

from travelers arriving from (upper) Egypt.®

or transiting:

Africa: Angola; Benin;
Botswana; Burkina
Faso; Burundi;
Cameroon; Central
African Republic;
Chad; Congo; Cote
d'lvoire; Equatorial
Guinea; Ethiopia;
Gabon; Gambia;
Ghana; Guinea;
Guinea-Bissau;
Kenya; Liberia;
Malawi; Mali;
Mauritania; Niger;

(Continued on next page)

“Travelers who will only visit Quito and vicinity, the central highland tourist areas, or the Galapagos Is. are not at risk
and need no prophylaxis.
*Travelers who will only visit the main tourist areas, including the cruises, are not at risk and need no prophylaxis.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.

Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Egypt(Cont"d)
Nigeria; Rwanda;
Sao Tome and
Principe; Senegal;
Sierra Leone;
Somalia; Sudan
(south of 15°N);
Tanzania, United
Republic of; Togo
Uganda; Zaire;
Zambia.
Americas: Belize; Bolivia;
Brazil; Colombia;
Costa Rica;
Ecuador; French
Guiana;
Guatemala;
Guyana;
Honduras;
Nicaragua;
Panama; Peru;
Suriname;
Venezuela.
Caribbean: Trinidad and
Tobago

(Continued on next page)

EXPLANATION OF VACCINATION CODES:

| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Egypt(Cont"d)

Air passengers in transit
coming from these countries
or areas without a certificate
will be detained in the
precincts of the airport

until they resume their
journey. All travelers arriving
from Sudan are

required to possess a
vaccination certificate or a
location certificate issued

by a Sudanese official center
stating that they have not
been in that part of Sudan
south of 15°N latitude within
the preceding 6 days.

El Salvador Rural areas only. None A
Yellow Fever-11=6 mo
Equatorial Guinea All Confirmed B

Yellow Fever*-I1

Eritrea All areas except no Confirmed B
risk above 2,000
Yellow Fever-II meters.

Estonia-Follow former USSR | None
regulations until further
notice.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.

Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Ethiopia All areas except no Confirmed B
risk in Addis Ababa
Yellow Fever*-11=1 yr and above 2,000
meters.
Falkland Islands (U.K.) None

No vaccinations are required.
Faroe Islands(Denmark) None
No vaccinations are required.
Fiji None
Yellow Fever-11=1 yr
Finland None
No vaccinations are required.
France None
No vaccinations are required.
French Guiana All Confirmed B

Yellow Fever*-1=1 yr

EXPLANATION OF VACCINATION CODES:

| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required
by the Country
(Read all notes carefully)

Information on Malaria Prophylaxis

Areas of
risk within
country

Chloroquine
resistance

Recommended regimen
for travelers to areas
of risk (See Codes)

French Polynesia(Tabhiti)
Yellow Fever-11=1 yr

Gabon

Yellow Fever*-1=1 yr
Gambia

Yellow Fever*-11=1 yr

A certificate is required ALSO
from travelers arriving from
countries in the endemic
Zones.

Georgia-Follow former USSR
regulations until further
notice.

Germany

No vaccinations are required.
Ghana

Yellow Fever*-|

Gibraltar(U.K.)

No vaccinations are required.

None

All

All

None

None

All

None

Confirmed

Confirmed

Confirmed

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for

details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Greece None

Yellow Fever-11=6 mo
Greenland (Denmark) None
No vaccinations are required.
Grenada None
Yellow Fever-11=1 yr
Guadeloupe(France) None
Yellow Fever-11=1 yr
Guam(U.S.) None

No vaccinations are required.

Guatemala Rural areas only, None A
except no risk in

Yellow Fever-111=>1 yr central highlands.

Guinea All Confirmed B

Yellow Fever*-11=1 yr

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Guinea-Bissau All Confirmed B

Yellow Fever*-11=1 yr

A certificate is required ALSO

from travelers arriving from:

Africa: Angola; Benin;
Burkina Faso;
Burundi; Cape
Verde; Central
African
Republic; Chad;
Congo; Cote
d'lvoire; Djibouti;
Equatorial Guinea;
Ethiopia; Gabon,;
Gambia; Ghana;
Guinea; Kenya;
Liberia;
Madagascar;
Mali; Mauritania;
Mozambique;
Niger; Nigeria;
Rwanda; Sao Tome
and Principe;
Senegal; Sierra
Leone; Somalia;
Tanzania, United
Republic of Togo;

(Continued on next page)

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Guinea-Bissau(Cont'd)
Uganda; Zaire;
Zambia.
Americas: Bolivia; Brazil;
Colombia;
Ecuador;
French Guiana;
Guyana; Panama;
Peru; Suriname;

Venezuela.
Guyana Rural areas in the Confirmed B
southern interior and
Yellow Fever*-II northwest coast, i.e.,
A certificate is required ALSO | Rupununi and North
from travelers arriving from: West Regions.

Africa: Angola; Benin;
Burkina Faso;
Burundi;
Cameroon; Central
African Republic;
Chad; Congo; Cote
d"lvoire; Gabon;
Gambia; Ghana;

(Continued on next pate)

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Guyana(Cont'd)

Guinea; Guinea-
Bissau; Kenya;
Liberia; Mali;
Niger; Nigeria;
Rwanda; Sao Tome
and Principe;
Senegal;

Sierra Leone;
Somalia; Tanzania,
United Republic of;
Togo; Uganda;
Zaire.

Americas: Belize; Bolivia;
Brazil; Colombia
Costa Rica;
Ecuador; French
Guiana;
Guatemala;
Honduras;
Nicaragua;
Panama; Peru;
Suriname;
Venezuela.

Haiti All None A
Yellow Fever-11

Honduras Rural areas only. None A

Yellow Fever-11

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.

Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Hong Kong(U.K.) None

No vaccinations are required.
Hungary None
No vaccinations are required.
Iceland None

No vaccinations are required.

India All areas, including Confirmed B
the cities of Delhi and

Yellow Fever-I11 Bombay, except no

A certificate is required ALSO | risk in parts of the

from travelers arriving from States of Himechel

or transiting: Pradesh, Jammu and

Africa: Angola; Benin; Kashmir, and Sikkim.

Burkina Faso;
Burundi; Cameroon;
Central African
Republic; Chad;
Congo; Cote
d'lvoire; Equatorial

(Continued on next page)

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

India(Cont'd)
Guinea; Ethiopia;
Gabon; Gambia;
Ghana; Guinea-
Bissau; Kenya;
Liberia; Mali;
Niger; Nigeria;
Rwanda; Sao
Tome and Principe;
Senegal; Sierra
Leone; Somalia;
Sudan; Tanzania,
United Republic of
Togo; Uganda;
Zaire; Zambia.
Americas: Bolivia; Brazil;
Colombia;
Ecuador;
French Guiana;
Guyana; Panama;
Peru, Suriname;
Venezuela.
Caribbean: Trinidad and
Tobago.

Any person (except infants up
to the age of 6 mos.) arriving
without a certificate within 6
days of departure from or
transit through an infected
area will be isolated up to 6
days.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Indonesia In general, rural areas | Confirmed B®
only, except high risk
Yellow Fever-II in all areas of Irian
A certificate is required ALSO | Jaya (western half of
from travelers arriving from island of New
countries in the endemic Guinea). No risk in
Z0nes. big cities of Java and
Sumatra and no risk
for the main resort
areas of Java and
Bali.
Iran(Islamic Republic of) Rural areas only in Confirmed B

No vaccinations are required.

the provinces of
Sistan-Baluchestan,
the tropical part of
Kerman, Hormozgan,
and parts of Bushehr,
Fars, llam,
Kohgiluyeh-Boyar,
Lorestan, and Chahar
Mahal-Bakhtiari, and
the north of
Khuzestan.

®Malaria transmission in Indonesia (except for Irian Jaya) is largely confined to rural areas not visited by most
travelers; most travel to rural areas of Indonesia is during daytime hours when there is minimal risk of exposure.
Chemoprophylaxis is recommended only for those travelers who will have outdoor exposure during evening and

nighttime hours in rural areas.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.

for

the

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Iraq All areas in northern None A
region, i.e., Duhok,
Yellow Fever-I1 Erbil, Kirkuk,
Ninawa, Sulaimaniya
Provinces.
Ireland None
No vaccinations are required.
Israel None
No vaccinations are required.
Italy None
No vaccinations are required.
Jamaica None
Yellow Fever-11=1 yr
Japan None
No vaccinations are required.
Jordan None
Yellow Fever-

A certificate is required from
travelers arriving from
countries in the endemic zone
in Africa.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Kazakhstan-Follow former None
USSR regulations until further
notice.
Kenya All areas (including
game parks), except
Yellow Fever*'-11=1 yr no risk in Nairobi,
and areas above
2,500 meters.
Kiribati None

(formerly Gilbert Islands)
Yellow Fever-11=1 yr

Korea, Democratic People's None
Republic of (North)

No vaccinations are required.
Korea, Republic of (South) None
No vaccinations are required.

Kuwait None

No vaccinations are required.

'CDC currently recommends yellow fever vaccine for all travelers to Kenya.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Kyrgyzstan-Follow USSR None
regulations until further
notice.
Lao People's All areas except no Confirmed B
Democratic Republic risk in city of
Vientiane.
Yellow Fever-II
Latvia-Follow USSR None
regulations until further
notice.
Lebanon None
Yellow Fever-II
Lesotho None
Yellow Fever-II
Liberia All Confirmed B
Yellow Fever*-1=1 yr
Very limited risk in None None

Libyan Arab Jamahiriya
Yellow Fever-11=1 yr
Liechtenstein

No vaccinations are required.

two small foci in
southwest of country.

None

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):
Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Lithuania None

No vaccinations are required.
Luxembourg None
No vaccinations are required.
Macao(Portugal) None
No vaccinations are required.

Madagascar All, highest risk in Confirmed B
coastal areas.
Yellow Fever-I1

Requirement ALSO includes
transiting travelers.

Madeira(Portugal) None

Yellow Fever-11=1 yr
Except that NO certificate is
required from travelers in
transit at Funchal and Porto
Santo.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Malawi All Confirmed B
Yellow Fever-II
Malaysia Peninsular Malaysia Confirmed B’
and Sarawak (NW
Yellow Fever-11=1 yr Borneo) malaria is
A certificate is required ALSO | limited to the rural
from travelers arriving from hinterland; urban and
countries in the endemic coastal areas are
Z0nes. malaria free. Sabah
(NE Borneo) has
malaria throughout.
Maldives None
Yellow Fever-II
Mali All Confirmed B
Yellow Fever*-1=1 yr
Malta None

Yellow Fever-11=9 mo
Children under 9 months of
age arriving from an infected
area may be subject to
isolation or surveillance.

"Malaria transmission in Malaysia (except Sabah) is largely confined to rural areas not visited by most travelers; most

travel to rural areas is during daytime hours when there is minimal risk of exposure. Chemoprophylaxis is

recommended only for those travelers who will have outdoor exposure during evening and nighttime hours in rural

areas.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.

CH 1 AUG 95
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Martinique(France) None

Yellow Fever-11=1 yr

Mauritania All areas, except no Probable B
risk in the northern

Yellow Fever-1=1 yr region, i.e., Dakhlet-

Except that NO certificate is Nouadhibou, Inchiri,

required from travelers who Adrar, and Tiris-

arrive from a non-infected Zemour.

area and stay less than 2

weeks.

Mauritius Rural areas only, None A
except no risk on

Yellow Fever-11=1 yr Rodriquez Island.

A certificate is required ALSO
from travelers arriving from
countries in the endemic
Zones.

Mayotte(French territorial All Confirmed B
collectivity)

No vaccinations are required.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Mexico Malaria exists in some | None A
rural areas of the
Yellow Fever-11=6 mos. following states:
Oaxaca, Chiapas,
Guerrero, Campeche,
Quintana Roo,
Sinaloa, Michoacan,
Nayarit, Colima,
Tabasco.?
Micronesia None
(Federated States of)
No vaccinations are required.
Monaco None
No vaccinations are required.
Mongolia None
No vaccinations are required.
Montserrat(U.K.) None
Yellow Fever-11=1 yr
Morocco Very limited risk in None None

No vaccinations are required.

rural areas of some
provinces.

8Although chemoprophylaxis is not recommended for travel to the major resort areas on the Pacific and Gulf Coasts,
all travelers would be advised to use insect repellents and other personal protection measures.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for

details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Mozambique All Confirmed B

Yellow Fever-11=1 yr
Myanmar(formerly Burma) Rural areas only. Confirmed B®

Yellow Fever-II

A certificate is required ALSO
from nationals and residents
of Myanmar departing for an
infected area.

Namibia
All areas of Confirmed B
Yellow Fever-11=1 yr Ovamboland, and
A certificate is required ALSO | Caprivi Strip.
from travelers arriving from
countries in the endemic
zones. A certificate is
required ALSO from travelers
on unscheduled flights, who
have transited an infected
area. Children under one year
of age may be subject to
surveillance.

*Chemoprophylaxis is recommended only for those travelers who will have outdoor exposure during evening and
nighttime hours in rural areas. Travelers who visit the cities of Yangon (formerly Rangoon) and Mandalay are not at
risk and need no prophylaxis.

EXPLANATION OF VACCINATION CODES:

| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Nauru None
Yellow Fever-11=1 yr
Nepal Rural areas in Terai Confirmed B
Dist. and Hill
Yellow Fever-II Districts below 1,200

Netherlands

No vaccinations are required.
Netherlands Antilles

Yellow Fever-11=6 mo

New Caledonia and
Dependencies(France)

Cholera-

Vaccination is not required,
however, travelers from
infected areas are required to
complete a form for the use of
the Health Service.

Yellow Fever-11=1 yr
New Zealand

No vaccinations are required.

meters. There is no
risk in Katmandu.

None

None

None

None

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Nicaragua Rural areas only, None A
however, risk exists
Yellow Fever-11=1 yr in outskirts of
Bluefields, Bonanza,
Chinandega, Leon,
Granada, Managua,
Nandaime, Puerto
Cabeza, Rosita, Siuna
and Tipitapa.
Niger All Confirmed B
Yellow Fever*-1=1 yr
Niger ALSO recommends
vaccination for travelers
leaving the country.
Nigeria All Confirmed B
Yellow Fever*-11=1 yr
Niue(New Zealand) None

Yellow Fever-11=1 yr

EXPLANATION OF VACCINATION CODES:

| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.

for

the

CH 1 AUG 95

APP- 2- 162




HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required
by the Country
(Read all notes carefully)

Information on Malaria Prophylaxis

Areas of
risk within
country

Chloroquine
resistance

Recommended regimen
for travelers to areas
of risk (See Codes)

Northern Mariana Islands
(U.S.)

No vaccinations are required
Norway

No vaccinations are required
Oman

Yellow Fever-I1

Pacific Islands, Trust
Territory of the U.S.A.

No vaccinations are required.
Pakistan

Yellow Fever-I11

A certificate is required ALSO
from travelers arriving from
countries in the endemic
zones. A certificate is not
required of infants less than 6
months of age if the mother's
certificate shows she was
vaccinated prior to the birth of
the child.

None

None

All

None

All

Confirmed

Confirmed

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)

Panama

Yellow Fever*-

No vaccination required,
however, Panama
recommends vaccination for
travelers who are destined for
the province of Darien.

Papua New Guinea
Yellow Fever-11=1 yr
Paraguay

Yellow Fever*-II

A certificate is required ALSO
from travelers leaving
Paraguay going to endemic
zones and travelers coming
from endemic zones.

Rural areas of the
eastern provinces
(Darien and San
Blas), northwestern
provinces (Boca del
Toro and Veraguas),
Lake Boyana area and
Lake Gatun.

All

Rural areas bordering
Brazil.

Confirmed in areas
east of Canal Zone
including San Blas
Islands.

Confirmed

None

A/B*?

“There is no risk in the Canal Zone or in Panama City and vicinity. Travelers to rural areas west of the Canal Zone
should follow Regimen A; travelers to areas east of the Canal Zone (including the San Blas Islands) should follow

Regimen B.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
I11 Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.

= Required only of travelers of age indicated or older.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Peru Rural areas™. Confirmed in A/B*
provinces bordering
Yellow Fever*-11=6 mo Brazil.
Peru also recommends
vaccination for those who
intend to visit any rural areas
of the country.
Philippines Rural areas only, Confirmed in A/B®

Yellow Fever-11=1 yr

Pitcairn(U.K.)
Yellow Fever-11=1 yr
Poland

No vaccinations are required

except there is no risk
in Provinces of
Bohol, Catanduanes,
Cebu, and Leyte.

None

None

Islands of Luzon,
Basilan, Mindoro,
Palawan, and
Mindanao; and
Sulu-Archipelago.

“Travelers who will only visit Lima and vicinity, coastal area south of Lima, or the highland tourist areas (Cuzco,
Machu Picchu, Lake Titicaca) are not a risk and need no prophylaxis. Risk exists in rural areas of Departments of
Amazonas, Cajamarca (except Hualgayoc Province), La Libertad (except Otuzco, Santiago de Chuco Provinces),
Lambayeque, Loreto, Piura (except Talara Province), San Martin and Tumbes, Provinces of Santa (Ancash Dept.);
parts of La Convension (Cuzco Dept.) Tayacaja (Huancavelica Dept.), Satipo (Junin Dept.).

2 Travelers to most areas of risk with Peru should follow Regimen A; travelers to the provinces bordering Brazil who
will have rural exposure during evening and nighttime hours should follow Regimen B.

3 Malaria transmission in the Philippines is largely confined to rural areas not visited by most travelers; most travel to
rural areas in the Philippines is during daytime hours when there is minimal risk of exposure. Chemoprophylaxis is
recommended only for those travelers who will have outdoor exposure during evening and nighttime hours in rural
areas. Travelers at risk should use Regimen A, unless they will be at risk in areas of chloroquine resistance, in which
case, they should follow Regimen B.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.

Regimen B - Routine prophylaxis with mefloquine.
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HEALTH INFORMATION FOR INTERNATIONAL TRAVEL

VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Portugal None
Yellow Fever-

A certificate is required
ONLY from travelers over 1
year of age arriving from
infected areas who are
destined for the Azores and
Maderia. However, no
certificate is required from
passengers in transit at
Funchal, Porto Santo, and
Santa Maria.

Puerto Rico(U.S.) None
No vaccinations are required.
Qatar None
Yellow Fever-11=1 yr
Republic of Moldova- None
Follow former USSR

regulations until further
notice.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required
by the Country
(Read all notes carefully)

Information on Malaria Prophylaxis

Areas of
risk within
country

Chloroquine
resistance

Recommended regimen
for travelers to areas
of risk (See Codes)

Reunion(France)

Yellow Fever-11=1 yr
Romania

No vaccinations are required.
Russian Federation-Follow
former USSR regulations until
further notice.

Rwanda

Yellow Fever*-1=1 yr

Saint Christopher

(Saint Kitts) and
Nevis(U.K.)

Yellow Fever-11=1 yr

Saint Helena(U.K.)

No vaccinations are required.
Saint Lucia

Yellow Fever-11=1 yr

Saint Pierre &
Miquelon(France)

No vaccinations are required.

None

None

None

All

None

None

None

None

Confirmed

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Information on Malaria Prophylaxis

Vaccination Required

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Saint Vincent and the None
Grenadines

Yellow Fever-11=1 yr

Samoa(formerly Western None
Samoa)

Yellow Fever-11=1 yr
Samoa, American(U.S.) None
Yellow Fever-11=1 yr
San Marino None
No vaccinations are required.
Sao Tome and Principe All Confirmed B
Yellow Fever-1=1 yr
Except that NO certificate is
required from travelers who
arrive from a non-infected

area and stay less than 2
weeks.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.
Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Saudi Arabia All areas in the Suspected A
western provinces
Yellow Fever-I11 except no risk in the
high altitude areas of
Asir Province
(Yemen border), and
the urban areas of
Jeddah, Mecca,
Medina, and Taif.
Senegal All Confirmed B
Yellow Fever*-111
A certificate is required ALSO | None
from travelers arriving from
or transiting countries in the
endemic zones.
Serbia/Montenegro- None
Follow Yugoslavia regulations
until further notice.
Seychelles All Confirmed B
Yellow Fever-11=1 yr
Sierra Leone None

Yellow Fever*-11
Singapore

Yellow Fever-111=1 yr

A certificate is required ALSO
from travelers arriving from
or transiting countries in the
endemic zones.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Slovak Republic None
No vaccinations are required.
Slovenia None
No vaccinations are required.
Solomon Islands All Confirmed B
Yellow Fever-I1
Somalia All Confirmed B
Yellow Fever-I1
South Africa Rural areas (including | Confirmed B

Yellow Fever-111=1 yr

A certificate is required ALSO
from travelers arriving from
countries in the endemic
Zones.

A certificate is required ALSO
from travelers on unscheduled
flights which use airports
other than those used by
scheduled airlines.

game parks) in the
north, east, and
western low altitude
areas of Transvaal
and in the Natal
coastal areas north of
28°S.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.

= Required only of travelers of age indicated or older.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Spain None
No vaccinations are required.
All areas except Confirmed B
Sri Lanka Colombo™.
Yellow Fever-11=1 yr
All Confirmed B
Sudan
Yellow Fever*-11=1 yr
A certificates is required
ALSO from travelers arriving
from countries in the endemic
zones. A certificate may be
required from travelers
leaving Sudan.
Rural areas only, Confirmed B
Suriname except no risk in
Paramaribo District
Yellow Fever*-II and coastal areas
north of 5°N.
All lowland areas. Confirmed B

Swaziland
Yellow Fever-11
Sweden

No vaccinations are required.

None

“Risk exists in districts of Amparai, Anuradhapura, Badulla (part), Batticaloa, Hambantota, Jaffna, Kandy, Kegalle,
Kurungala, Mannar, Matale, Matara, Moneragala, Polonnaruwa, Puttalam, Ratnapura, Trincomalee, and Vavuniya.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Switzerland None
No vaccinations are required.
Syrian Arab Republic Rural areas only, None A
except no risk in the
Yellow Fever-II southern and western
Districts of Deir-es-
zor, and Sweida.
Taiwan None
Yellow Fever-II
Tajikistan-Follow former Exists in southern Suspected A
USSR regulations until further | border areas.
notice.
Tanzania, United Republic All Confirmed B

of

Yellow Fever*'-11=1 yr

A certificate is required ALSO
from travelers arriving from
countries in the endemic
Zones.

'Risk in northwestern forest areas only.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.

= Required only of travelers of age indicated or older.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required
by the Country
(Read all notes carefully)

Information on Malaria Prophylaxis

Areas of
risk within
country

Chloroquine
resistance

Recommended regimen
for travelers to areas
of risk (See Codes)

Thailand

Yellow Fever-11=1 yr

A certificate is required ALSO
from travelers arriving from
countries in the endemic
Zones.

Togo

Yellow Fever*-1=1 yr
Tonga

Yellow Fever-11=1 yr
Trinidad and Tobago
Yellow Fever*-11=1 yr
Tunisia

Yellow Fever-11=1 yr

Turkey

No vaccinations are required.

Limited risk.

All

None

None

None

Southeast Anatolia
from coastal city of
Mersin to the Iraqi
border
(Cukorova/Amikova
areas).

Confirmed

Confirmed

None

15

15 Malaria transmission in Thailand is largely confined to forested rural areas principally along the borders with
Cambodia and Myanmar (formerly Burma) not visited by most travelers; most travel to rural areas in Thailand is
during daytime hours when there is minimal risk of exposure. Doxycycline is the drug of choice for travelers who
overnight in the few areas with risk of malaria.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for

details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Turkmenistan-Follow former | None
USSR regulations until further
notice.
Tuvalu None
No vaccinations are required
Uganda All Confirmed B
Yellow Fever*-11=1 yr
A certificate is required ALSO
from travelers arriving from
countries in the endemic
Zones.
Ukraine-Follow former USSR | None
regulations until further
notice.
(Former)Union of Soviet See individual
Socialist Republics’ countries.

No vaccinations are reburied.

TEditor's note: Presume requirements will remain the same for Russia and other newly independent states. You may
check with respective embassies to be certain.

EXPLANATION OF VACCINATION CODES:
| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes

for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes

for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").

* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.

= Required only of travelers of age indicated or older.
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ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
United Arab Emirates Northern Emirates, None A
except no risk in cities
No vaccinations are required. of Dubai, Sharjah,
Ajman, Umm al
Qaiwan and Emirate
of Abu Dhabi.
None
United Kingdom (with
Channel Islands and the Isle
of Man)
No vaccinations are required.
None
United States of America
No vaccinations are required.
None
Uruguay
No vaccinations are required.
None
Uzbekistan-Follow former
USSR regulations until further
notice.
All areas except no
risk on Fortuna Confirmed B

Vanuatu(formerly New
Hebrides)

No vaccinations are required.

Island.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Venezuela Rural areas of all Confirmed B
border states and
No vaccinations are required. territories and the
states of Barinas,
Yellow Fever* Merida, and
Portuguesa.
Viet Nam Rural areas only, Confirmed B

Yellow Fever-11=1 yr

except no risk in the
Red and Mekong
Deltas.

Virgin Islands, British None
No vaccinations are required.
Virgin Islands, U.S. None
No vaccinations are required.
Wake Island(U.S.) None

No vaccinations are required.

EXPLANATION OF VACCINATION CODES:

| Vaccination certificate is required of travelers arriving from ALL COUNTRIES, except as indicated in notes
for individual countries.

Il Vaccination certificate is required of travelers arriving from INFECTED AREAS, except as indicated in notes
for individual countries. INFECTED AREAS are reported in the biweekly "Summary of Health Information for
International Travel" (also known as the "Blue Sheet").
Il Vaccination certificate is required of travelers arriving from a COUNTRY ANY PART OF WHICH IS
INFECTED, except as indicated in notes for individual countries. INFECTED COUNTRIES are reported in the
biweekly "Summary of Health Information for International Travel" (also known as the "Blue Sheet").
* CDC recommends yellow fever vaccination for travelers = 9 months of age who go outside urban areas.
= Required only of travelers of age indicated or older.
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VACCINATIONS REQUIRED AND INFORMATION
ON MALARIA RISK AND PROPHYLAXIS, BY COUNTRY

Vaccination Required

Information on Malaria Prophylaxis

by the Country Areas of Recommended regimen
(Read all notes carefully) risk within Chloroquine for travelers to areas
country resistance of risk (See Codes)
Yemen All areas, except no Confirmed B
risk in Aden and
Yellow Fever-11=1 yr airport perimeter.
Yugoslavia(The Former None
Yugoslav Republic of
Macedonia)
(See Editor's Note below)
No vaccinations are required.
Zaire All Confirmed B
Yellow Fever*-1=1 yr
Zambia All Confirmed B
No vaccinations are required.
Yellow Fever*"
Zimbabwe All areas, except no Confirmed B
risk in city of Harare.
Yellow Fever-II

Editor's note: Presume requirements will remain the same for the newly independent states. You may check with

respective embassies to be certain.

'Risk in northwestern forest areas only.

MALARIA PROPHYLAXIS REGIMEN CODES (refer to Health Information for International Travel Manual for
details of regimens including dosages, precautions, contraindications, and alternatives):

Regimen A - Routine weekly prophylaxis with chloroquine alone.
Regimen B - Routine prophylaxis with mefloquine.
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APPENDIX 3

LABORATORY DI AGNOCSI S OF MALARI A
INTRODUCTION

Definitive diagnosi s depends upon denonstration of the
parasites. For this purpose, the thick blood filmis far
superior to the thin filmstained, since in light infections it
may be inpossible to find plasnodia in the thin film A
properly done thick filmwll yield three to four tinmes as many
positive findings and will reveal the plasnodia in al nost al
active clinical cases. However, once a diagnosis of "malaria"
is made fromexam nation of the stained thick filns, it is
usual |y necessary to exam ne stained thin blood filns for
identification of the particular malaria species present. In
addition, thick filnms have | arge anounts of artifacts and
therefore are nore difficult to read.

O her characteristics of stained thin blood filnms may be
suggestive of malaria. Leukocytes containing ingested nalari al
pi gnent may be seen. There is often a | eukopenia with a
relative increase of nonocytes. 1In chronic cases, a sustained
submaxi mal reticul ocytosis beginning 4 to 7 days after the
institution of specific therapy is suggestive.

NAVENPVNTMEDUs hol d trai ning classes on how to prepare and
read slides for malaria.

PROTOCOL AND TECHNIQUES

|dentification of malaria parasites requires practice even
Wi th good snears and staining techniques.

WHEN TO DRAW BLOOD FOR A SMEAR

Fi ngerstick snears should be drawn anytine nmalaria is
suspected, regardl ess of fever spikes or tine of day. |If
mal aria is strongly suspected, and the snears are negative, keep
doing snears. The worse synptons are, the nore frequently the
snears need to be done. Once an hour should be the maxi num
frequency. As a rule, prepare thick and thin peripheral bl ood
snears twi ce per day while the patient is synptomatic and at
| east daily during the remai nder of treatnent.
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OBTAINING BLOOD

Freshly drawn blood is required. The speci men may be
obtai ned by fingerstick or venous puncture. |If you performa
fingerstick, follow this procedure:

1. Cean the end of the finger with a disinfectant.

2. Wpe the area vigorously with a dry cotton ball or sterile
gauze pad to renove the disinfectant.

3. Lance the finger with a sterile |ancet.

4. Allow the blood to flow freely fromthe wound; do not mlk
t he finger.

5. Wpe away the first drop (it may contain disinfectant) and
touch a CLEAN slide to the next drop that forns at the
wound. The first drop wll be for the thick snear and the
second for the thin snear.

6. Repeat with second slide.

| f you are obtaining venous bl ood by the vacutai ner nethod,
use a pipette and apply one drop to each slide.

CAUTI ONARY NOTE:

Renmenber to use universal infection control precautions to
prevent the transm ssion of hepatitis B virus, human
i mmunodefi ci ency virus or other bl ood-borne pathogens that may
be present. These should include as a mninmum using new gl oves
for each patient, wearing a |l ab coat, using a mask and eye
protection if necessary, washing hands thoroughly after each
patient or if contam nated with bl ood, and proper handling and
di sposal of needles, |ancets and other sharp instrunents that
may be contam nated with bl ood.

MAKING SMEARS

| T I'S NECESSARY TO MAKE BOTH THI CK AND THI N SMEARS. The
thick snmear is used initially for diagnosing malaria and the
thin snear for identifying the species of malaria. Thick and
thin snears may be nade on separate slides or on the sane slide
as illustrated in Figure 6, at the end of this Appendi x. (Sone
authorities use the word "filnmt in place of "snmear" in
di scussing nmal aria diagnosis. The terns are interchangeabl e.
For consistency, "snmear " will be used in this book.)
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TECHNI CAL NOTE:

The gl ass m croscope slides used in malaria diagnosis are
crucial for a correct diagnosis. The slides nust be very clean
to get good snears and uniformfixing and staining with
virtually no background debris. Al mcroscope slides (whether
| abel ed "pre-cleaned" or not) nmust be cleaned before use wth at
| east several ethyl alcohol washes or a soap and water wash
foll owed by an al cohol wash to renove residual oils left after
manuf acture. The slides can also be cl eaned by using a non-
chl orinated bl each cl eanser, such as "Bon Am ," a feldspar and
soap cleanser. A thin water-cleanser slurry is applied with the
forefinger in a circular notion to both sides of a slide, left
to air dry, and the dry powder renoved from both sides and edges
of each slide with a lint free paper or cloth/gauze w pe.

THIN SMEARS

It is best to spread the drop of blood to make this slide
first. After obtaining a drop of blood on the second slide,
i medi ately smear it |like you would any | eukocyte differenti al
snear. Intact red blood cells (RBCs) are inportant because they
are needed to conpare with the size of malaria parasites, as
well as to denonstrate specific changes in size, color, and
shape of the infected RBC which may be seen in infection due to
certain species and which may aid in diagnosis.

THICK SMEARS

Using the corner of a clean slide, spread blood fromthe
first slide to about the size of a dinme. The drop should be
just thick enough to read newsprint through it (Figure 6, end of
t hi s Appendi x) .

DRYING SMEARS

Al'l ow both thick and thin smears to AIR DRY. Thin snears are
generally dry adequately in 10 mnutes, and thick snmears in 30
mnutes. |If RAPID DRYING is needed it nmay be hastened by
fanning or briefly exposing the slide to gentle heat such as
that froma mcroscope |anp, hot air froma hair dryer, passing
the slide through an al cohol lanp flane several tines so that
the slide is just hot enough that you can hold onto it briefly
with the thunb and forefinger, or putting the slide in an
i ncubator. Do not overheat the thick filmand make
identification of malaria parasites even nore difficult.
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FIXING SMEARS

The thin snear is fixed with nmethanol. Two nethods can be
used. The thin snmear end of each slide can be dipped into
reagent grade METHANOL for 5 SECONDS or the thin snmear can be
dabbed wth a METHANOL- SOAKED cottonball for several seconds.
Wi chever nmethod is used, one nust adhere to the Critical
Techni cal Note presented bel ow.

CRI TI CAL TECHNI CAL NOTE:

Do not accidently fix the thick snear with methanol vapors.
A net hanol -fixed thick snear will not henolyze and can not be
read! You can prevent this by either of the foll ow ng nethods:

1. Dip the thin snmear slide at an angle of 30-45 degrees into
met hanol, covering only one half to two-thirds of the
snear, for 5 seconds. Renobve the slide, still at the 30-
45 degree angle, and again blow gently over the slide from
the thick snear end of the slide until the thin snmear is

dry.
OoR
2. Wil e dabbing the thin snear with the nethanol soaked
cottonball, blow for several seconds across the slide from

the thick snmear end until the thin snmear is dry.

3. Send a set of thick and thin, stained and unstai ned slides
to the nearest NAVENPVNTMEDU

STAINING

The staining of thick and thin nmalaria snmears is not
difficult if the follow ng procedures and precautionary notes
are carefully foll owed:

1. Staining materials. The only reagent readily available in
the supply systemconsists of a kit wwth one bottle of G ensa
stain concentrate and one bottle of buffer salts for
reconstitution.

2. Preparation of working G ensa staining solution

a. Prepare buffered water, pH 7.2. Fully dissolve one
capful (about 1 gnm) of buffer salts, using the cap of the buffer
salt bottle, into 1000 M (1 liter) of distilled or deionized
water to yield a final solution wwth pH 7.2. Check the pHwth
a pH neter, pH paper, or the Chlorine and pH Conparator Test
Kit. Add 1.0 N sodi um hydroxi de (NaOH) dropw se to the 1000 m
of buffer solution, mx, and recheck the pHuntil pH 7.2 is
achieved. A pHof 7.2 is optimal for proper staining of the
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bl ood cells and nal aria parasite el enents for correct
i dentification.

b. Gensa stain concentrate. DO NOT SHAKE the bottled
G ensa stain concentrate prior to reconstitution with the
buffered distilled or deionized water. (If the bottle is
shaken, sedinent in the bottomw Il be resuspended in the G ensa
stain concentrate).

c. Prepare working G ensa staining solution. Conbine
stain and buffer in the followng ratio:

1 part UNSHAKEN G ensa stain concentrate
9 parts buffered water, pH 7.2

TECHNI CAL NOTE:

Make only enough working G ensa staining solution for
t he nunber of slides to be exam ned at any one tinme, with
several extra mlliliters for pipetting errors. Each
slide will require 1 to 2 m of stain. For exanple, if
you have five slides to stain, make about 10 ml of working
G ensa by adding 1.0 ml G ensa stain concentrate to 9.0 m
of pH 7.2 buffered water, to nmake a 1:10 dilution. Wen
you use the unshaken G ensa stain concentrate to make the
wor ki ng G ensa, you DO NOT need to filter the stain

3. Staining. Place the slides flat on a staining rack or a
suitable surface. Fully cover the slide with 1 to 2 m of
wor ki ng G ensa staining solution and let it stand for 10
m nut es.

TECHNI CAL NOTES:

A longer staining tine wwth a weaker working staining
solution is preferable to a shorter staining tine with a
nore concentrated working staining solution.

Rul e of Thunb: 1: 10 dilution stain for 10 m nutes, 1:20
dilution stain for 20 mnutes, 1:30 dilution stain for 30
m nutes, etc.

Staining wwth a staining dish is not preferred because:

a. Slides standing on their edges may nechanically
fl ake off the thick snears.

b. The filmthat forns on the surface of the stain wll
adhere to the snears upon renoval fromthe staining
dish. Rnsing with buffered water wll not
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sufficiently renove the filmand this filmwll
| eave stain debris on the slides making it very
difficult to read and interpret the slides.

c. Gensa stain | oses staining potency after repeated
use.

Wight-Gensa stain is a much | ess desirable alternative but
may be used if Gensa is not available. It is nore difficult to
see parasites with stained Wight's or WG stain.

4. Rinsing. Wth the slide remaining flat on the rack,
gently add enough pH 7.2 buffered water to the slide to
"float" the stain off the slide. Continue adding buffered
water until no nore stain cones off in the rinse. Avoid
vi gorous rinsing, pouring or pipetting buffer directly on
the smear, because the thick filnfsnmear may sl ough off.

TECHNI CAL NOTE:

Do not let the snears cone in contact with the filmthat
devel ops on the surface of the staining solution on the
side. DO NOT TIP THE STAIN OFF AND THEN TRY TO WASH THE
SLIDE W TH BUFFER BECAUSE THI S FI LM W LL NOT WASH OFF
Two net hods can help assure that the filmwll not be a
probl em

a. Hold the slide by the corner and whil e keeping the
slide horizontal begin to pour the buffered water
rinse solution on the edge of the slide. Continue
adding the rinse while tilting the slide slightly
until all the color is gone.

b. Wiile holding the slide horizontally with your
fingers, let tap water run over your fingers while
turning your hand and the slide over under the
running water and let tap water rinse the stain off
the smears which are now faci ng down.

5. Drying. Wen thoroughly rinsed, place each slide on the
staining rack with the snmear side down to drain and air dry.
Make sure that the snear does not touch the slide rack

READING

Mal aria parasites are difficult to identify, even with good
snears and staining techniques. Usually use of the oil enersion
lens is mandatory. Wen G ensa stain is used, the trophozoite
cytoplasm stains blue in color with a ruby red chromati n dot
(nucl eus). Schizonts normally have three or nore red chromatin
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dots and sone pignent which nmay be several colors (black, brown,
yell ow, green). Ganetocytes have nmuch nore pignent and present
only one chromatin mass. Mst of the parasite will stain blue.

Each slide should be read for a m nimum of 20 m nutes.
Oten parasites are not inmmediately apparent, and qui ck vi sual
exans are not sufficient to determne that there are no apparent
parasites. Details that distinguish and identify the different
mal ari a species are found in Table 8 at the end of this

Appendi x.

When malaria is suspected or identified, submt a D sease
Alert Report and send a set of thick and thin, stained and
unstained slides to the area NAVENPVNTMEDU for confirmation and
species identification. Textbooks should be consulted to help
identify parasites. (Few nedical personnel see nularia
parasites on a regular basis, which is necessary to maintain
proficiency in parasite identification.)

CRITICAL TIPS

Short cuts, cute tricks, and sl oppiness will produce nore bad

slides and fal se negative results than can ever be imagined. |If
you're lucky, it wll be obvious you' ve got a problem If

you' re not lucky, you'll never see the parasites that were there
all along. Attention to detail is critical.

1. Slides nust be absolutely clean, or the blood wll not
snear cleanly and the stain will not adhere properly.

2. Heat fixing slides is like taking a drink at a party.

You nust know when to stop, and too many people over estimate
their ability to do this. |If you can't find any parasites,
try again wthout heat fixing.

3. Stain pHis extrenely inportant, since the stain colors
change as the pH changes. If you can't find any parasites,
try checking the pH

4. Not filtering the G EMSA stain is always a ganble, since
any residue in the stain clunps on the slide and nakes it
much nore difficult to read. Wth a nearly full bottle that
has been sitting for a long tinme, the residue is nearly al

at the bottom Cean stain can be carefully poured off the
top, if the bottle isn't shaken or jiggled. As the |evel of
stain gets nearer to the bottom it becomes harder and harder
to avoid stirring up the sedinment while you' re pouring. Just
because it | ooks clear doesn't nean it is. Don't forget that
sonmeone bunping into the table, or a nearby explosion, can
stir up the sedinent wi thout your knowing it. |If you're
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having trouble reading the slide, especially if it's dirty
with debris and artifacts, try again after you filter the
stain.
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Figure 6
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TABLE 8

M CROSCOPI C CHARACTERI STI CS OF MALARI A SPECI ES

Lengt h of St ages Found Appear ance of
Speci es Asexual * In Grculating Read Bl ood Cel | Appear ance of Parasite
Cycl e Bl ood
No. of
Si ze Stippling Cyt opl asm Pi gment Mer ozoi te
S
41-47 hours, All: Enlarged Ameboid trophs
Plasmodium usually 43-45 Trophozoites Light blue
vivax Schizonts Maximum size may be Schuffner's Has irregular "spread 12-24
(For practical Gametocytes 1%%-2 dots may be out" appearance in troph Golden-brown,
purposes, cycle times normal size present stage inconspicuous Avg = 16
is considered Wide range seen in
as 48 hours) a given smear
All: Rounded, compact 6-12
Trophozoites trophs Avg = 8
Plasmodium 72 hours Schizonts (Ziemann's Dark blue, dense Dark brown,
malariae Gametocytes-few dots rarely cytoplasm coarse, "Rosette"
Normal seen) conspicuous occasionally
Few rings usually Band form trophs seen
seen. Does not stay in ring occasionally seen
stage very long.
49-50 hours All: Enlarged Rounded, compact
Trophozoites trophs
Plasmodium Schizonts Maximum size may be Schuffner's Dark-brown, 6-14
ovale Gametocytes 1Va-1% dots may be Dark to medium blue conspicuous Avg =
times normal size present Usually dense
(Chromatin is large)
Trophozoites (Maurer's dots or clefts Double dots in Black
Plasmodium Gametocytes seen infrequently) rings common 6-32
falciparum 48 hours Normal Coarse and Avg = 20-24
(approximately) (Other stages develop in Rings often small and conspicuous in
internal organs) delicate gametocytes

* The asexual cycle is the period the parasite spends in the RBC. It begins when a merozoite enters an RBC, and ends when between 6-32 new merozoites
rupture out of the RBC. The latter process produces a fever, and when synchronized among RBCs produces the "characteristic" fever spikes of malaria.
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APPENDIX 4
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APPENDIX 4
METHODS OF COUNTI NG MALARI A PARASI TES | N BLOOD SMEARS
PERCENT METHOD

There is no standardi zed nethod. A suggested approach is to
| ocate an area of the stained thin snear where RBCs are close to
each other, but not touching. Areas should be avoi ded where RBCs
overlap each other or are nore than a few RBC dianeters apart.
Usi ng the stage controls, the slide should be scanned back and
forth systematically. Scan fromone edge to the other. At the
end of each "row', nove the slide one row up, (or down), and scan
back to the other edge. Continue shifting in the sanme direction,
up or down, after scanning each row.

Three hundred to 500 RBCs shoul d be scanned and the total
nunber of parasitized RBCs noted. (A hand tally counter is
hel pful to keep track of the nunber of RBCs scanned.) Divide the
total nunber of parasitized RBCs by the total nunber of RBCs
counted, and nmultiply by 100, to calculate an esti mated percent
of RBCs parasitized.

| f occasional parasites have been seen after extensive
searching of the slide, but few or none are seen after scanning
only 300-500 RBCs, this suggests the parasitem a rate is about 1%
or less. Since only rates above 2-3% are of particul ar concern,
there is no need to attenpt to refine the estimte, by counting
nore RBCs, if the estimated rate is about 1% or | ess.

ABSOLUTE NUMBERS METHOD

NOTE. This nmethod requires a thick snear.

The followng is a practical nmethod of adequate accuracy. It
is based on the nunber of parasites per wl of blood in a thick
film these being counted in relation to a predeterm ned nunber
of | eukocytes. An average of 8000 | eukocytes per wl is taken as
the standard. Despite inaccuracies due to variations in the
nunber of | eukocytes between individuals in normal health and
greater variations in ill health, this standard allows for
reasonabl e conpari sons. Before counting begins, the equival ent
of 0.25 wt of blood (about 100 fields, using a 7 x ocular and a
100 x oil-imersion objective) should be exam ned in the thick
filmto determ ne the parasite species and stages that may be
present. \When this has been established, a suitable counting
met hod for positive blood filns is:

1. Two tally counters are required to count parasites and
| eukocyt es separately.
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(a) If, after 200 | eukocytes have been counted, 10 or
nore parasites have been identified, record the
results in the record form show ng parasites per 200
| eukocyt es;

(b) If, after 200 | eukocytes have been counted, 9 or |ess
parasites have been counted, continue counting until
500 | eukocytes have been counted and record the
parasites per 500 | eukocytes.

In each case, the parasite count in relation to the
| eukocyte count can be converted to parasites per wul by the
sinpl e mat hemati cal fornul a:

No. of parasites x 8000

No. of [eukocytes = parasites per wl

This neans that if 200 | eukocytes are counted, the
parasites are nultiplied by 40, and if 500 | eukocytes are
counted the parasites are nultipled by 16.

It is normal practice to count all the species present and
to include both sexual and asexual parasites together.
Cccasionally a separate count is nmade of the ganetocytes of
P. falciparumbut when this is done, they should still be
included in the general parasite count. It is rarely
possi bl e to separate the ganmetocytes of P. vivax or P.

mal ari ae
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APPENDIX 5
THE W LSON- EDESON (W E) TEST FOR URI NARY CHLOROQUI NE
INTRODUCTION

The U. S. Arny adapted the WI son-Edeson (WE) Test during the
Vietnamconflict to identify those units which had poor malaria
chenoprophyl axi s conpliance. A serious question sonetines exists
as to whether malaria cases in the mlitary result fromlack of
drug conpliance or failure of the current prophylactic drugs. |If
drug failure occurs, adequate docunentation is necessary to
determne if the chl oroqui ne phosphate drug regi mnen was taken.
Verbal confirmation is not an adequate neasurenent of drug
conpl i ance.

The WE test is approximately 90% reliable for determning the
presence of chloroquine in urine. This precludes disciplinary
action agai nst any specific individual with a negative test
result; however, it is the only effective nethod the nedical
departnment has to nonitor unit prophylactic conpliance and drug
failure in field situations. A 10% random sanple of unit
personnel should be screened each week to nonitor unit
chenopr ophyl axi s conpl i ance when chl oroqui ne i s used.

This test al so should be used prior to treatnent of all
mal ari a cases when chl oroqui ne chenoprophyl oxi s has been used.
Docunmented nmalaria, in the presence of urinary chloroquine, may
i ndi cate a chl oroqui ne-resistant strain. However, if the
patient's WE test is negative, it cannot be determned if the
mal aria is chloroqui ne sensitive or resistant. Pre-treatnent
W | son- Edeson (WE) Test results should be reported on a case-
by-case basis on all malaria D sease Alert Reports (DAR)

MATERIALS REQUIRED FOR THE W/E TEST
TABLE 9

MATERI ALS REQUI RED FOR THE W E TEST FOR URI NARY CHLOROQUI NE

| TEM NSN QUANTI TY
Pot assi um | odi de (USP) Ki 6505- 00- 136- 7000 1
Bur ner, Al cohol -self generating** 6640- 00- 410- 2820

1
Test Tubes, 13 nm x 100 mm 6640- 00- 782- 6012 10- 20
Test Tube, Plastic (snap cap) 6640- 00- 759- 2152 As
Needed
Cl anp, Test Tube 6640- 00- 418- 1000 2
Rack, Test Tube, Laboratory 6640- 00- 258- 9210

3
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(wire nmesh, optional)

Pi pette, Dropping (Plastic) 6630- 00- 299- 8631
1 Box

Mercuric Chloride (Hgd 2) OPEN PURCHASE

Hydrochloric Acid (HCO) OPEN PURCHASE

** A small can of "STERNO' or "C RATION' heat tablets al so
wor K.

PROCEDURES FOR WILSON-EDESON (W/E) TEST

NAVENPVNTMEDUs hol d training classes on how to perform WI son-
Edeson tests.

1. Collect a randomurine specinen in a plastic prescription
vi al (6530-00-889-9028, bottle, snap on cap, 10 dram (36 m)) two
or three days after chloroquine is taken. A unit formation is
t he nost convenient way to collect sanples. Up to 150-200
sanpl es can be handled with ease by a corpsman using the plastic
vi al s.

2. The test is carried out in the sane vial used in collecting
t he speci men. Excess urine is poured out until 4 or 5 mM (about
1/2 to 3/4 of an inch) of urine remains in each vial.

3. Add 2 to 4 drops of dilute (1 N) hydrochloric acid to each
sanple. This should clear up any turbidity present initially.
Sone sanples nmay require a few nore drops of acid to clear
conpl etely.

4. Add 5 to 6 drops of Mayer-Tanrets solution to each
speci nen.

5. Allow 20 to 30 mnutes for the reaction to go to
conpl eti on.

6. Awhitish turbidity with a characteristic "blue haze" (rnuch
like notor oil) will appear in the sanples containing
chloroquine. The turbidity will be faint in sone cases, but with
questionabl e sanples the results should be conpared to an
obvi ously negative sanple to see any difference.

7. Al negative and questionabl e sanples should be heated in a
clean test tube to just below boiling point as further
confirmation. Partially imrersing the original tubes in a
beaker of boiling water for several mnutes is also acceptable.
In positive specinens, the turbidity will disappear on heating
and reappear greatly intensified upon cooling. The heating
procedure is very useful for faintly positive sanples.
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8. A speci nen which devel ops no cloudiness or turbidity after
t he above steps have been carried out is read as NEGATIVE. The
W | son- Edeson (WE) Test is about 90% sensitive. Thus, it is
expected that 10% of personnel will have negative tests even if
100% of personnel are in conpliance wth chl oroqui ne prophyl axi s.
However, if significantly nore than 10% of the tested popul ation
have negative results, this indicates that problens with nmalaria
chenopr ophyl axi s di sci pline exists.

Procedural Notes:

1. Urine nust be fresh. No nore than a few hours shoul d
el apse between collection and testing. No specinens should be
hel d overnight. Direct sunlight on the sanples should be
avoi ded.

2. Heat confirmation (step 7) nust have had to be used in |ess
than 10% of the cases tested. This has cut the tine needed to
performthe test to a m ni num

3. As denonstrated in earlier reports, there is considerable
i ndi vi dual variation in chloroquine excretion anong i ndividuals.
Excretion also varies with the pH of the urine.

4. Protein in the urine will also be precipitated by Muyer-
Tanrets reagent. It is readily identifiable, however, as the
protein will not redissolve upon heating (Bence-Jones protein is
an exception). Experience with several thousand sanpl es has
shown the proteinuria is not a significant enough problemto
interfere wwth this test.

PREPARING MAYER-TANRETS SOLUTION

Make only enough solution for 3 to 4 weeks of use, since the
solution may not be stable for a | onger period. For exanple, 5
to 6 drops of solution per test equals approximately 0.3 m, and
if 200 tests are run each week for 4 weeks, than 240 m of
sol ution woul d be needed (200 x 4 x 0.3 mM =240 m). For this
exanpl e you would follow the directions to nake 250 m of
sol uti on.

Vol unme of Reagent Sol ution 100 m 250 m 500 m
Distilled or Deionized Water 100 m 250 m 500
Pot assi um | odi de (KI) 4.98 gm 12.45 gm 24.9 gm
Mercuric Chloride (Hgd 2) 1.36 gm 3.4 gm 6.9 gm

1. Place desired volume of distilled or deionized water in a
fl ask.
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2. Add |isted anmount of potassiumiodide (KI) to the water and
stir to dissolve

NOTE: It is inperative that the potassiumiodide (KI) be
conpletely dissolved in water before the nercuric
chloride (Hgd 2) is added!

3. Add listed amount of nmercuric chloride (Hgd 2) to the
conpl etely dissolved KI above.

4. Crush all residue with a glass stirring rod. Continue
stirring until dissolved. No heat is necessary. The solution
will be a light yell ow color.

NOTE: The final reagent solution should be stored in a
brown or anber bottle as it is sensitive to |ight.
It should be dated with a shelf-life of 3 to 4 weeks.

SOURCES OF MAYER-TANRETS REAGENTS
HYDROCHLORI C ACI D

NOTE AND WARNI NG Hydrochloric acid (HO) is a corrosive liquid
in concentrations above 0.1 N. It nust be handled wth extrene
care. Do not the breathe vapors or allowthe liquid to cone in
contact with the skin. War appropriate chemcally resistant
rubber or neoprene gloves and goggles for eye protection. Wen
m xi ng acids and water follow the advice, "Do as you 'auter', add
acids to water" and never the reverse!

Preparing 1.0 N hydrochloric acid solution fromconcentrated HO :

1. Pour 500 nl of distilled water into a fl ask.

2. Slowy and carefully add 84 m of concentrated
(11.6 N HAO to the 500 M of water.

3. Add 416 ml of distilled water to the flask to bring the
volune to 1000 mMl and a final concentration of 1.0 N HO .

NOTE: Several manufacturers offer 1.0 N HC in one liter
quantities. If you have no other need for HO in
concentrations above 1.0 N, you may want to order
this prepared solution. Although 1.0 N HO is stil
designated a corrosive liquid, 1.0 N HCO spills wll
cause less material damage and personal injury than
concentrated HO. Currently available 1.0 N
solutions are |isted bel ow
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NOTE: Prices often change, those |isted bel ow are shown to
provi de estimtes and should not be considered to be
exact prices.

Hydrochloric Acid (HCl), (concentrated or 1.0 N). OPEN PURCHASE

o 1989 availability and price (itens are not mail abl e;
corrosive liquid, UN 1789, CAS 7647-01-0)

Concentrated HO (36.5-38.0% 11.6 N)

o J. T. BAKER, "BAKER ANALYZED' Reagent, neets A . C. S.
Spec., cat. no. JT9535-2, 500 m (1pt) single shipper pkg.;
$18. 18. (WWR) - 1988, or cat. no. JT9530-1 500 ml (1pt) single
shi pper pkg.; $22.15. (VWR)-1989

o E. M SC ENCE, Guaranteed Reagent; neets A C S. spec.
cat. no. EM HX0603-13; 1 pt (500 m); single shipper pkg.;
$18.49. (WWR)-1988 or cat. no. EM HX06031-1 1 pt (500 m); single
shi pper pkg.; $23.55. (VWR)-1989

o MALLI NCKRODT, AR, A.C.S. cat. no. 2611-500*NYy; 500 m (1
pt). Individually packaged bottles; $15.75. (SP)-1989
1IN HO Solution - Any Reagent grade product is acceptable

o J. T. BAKER "BAKER ANALYZED' REAGENT: 1 LITER cat. no.
JT5620-2; $21.80. (VWR)-1989

o E. M SCIENCE;, 500 nm; cat. no. EM HX0604zD- 3; $11.50
(VAR) -1988. or cat. no. EM HX0603D 3; $9.60. (VWR)-1989

o NMALLI NCKRODT, 1.0 Normal Volunetric Solution; cat. no.
6388-1*NY; 1 LITER bottle; $7.60. (SP)-1988

MERCURI C CHLORI DE

Mercuric Chloride (Hgd 2) OPEN PURCHASE 1/4 1b (125
gm

1989 avail able and retail price (itenms are not mail able; solid,
poi son B, UN 1624, CAS 7487-94-7)

o J. T. BAKER, "BAKER ANALYZED' Reagent, neets A C S.
spec., cat. no. JT-2594-4, 125 gm $71.55. (VWR)-1989

o E. M SC ENCE, Guaranteed Reagent, neets A C S. spec.
cat. no. EM MX0345-4, 250 gm $103.80. (VWR)-1989

o MALLI NCKRODT, AR, A.C.S. cat. no. 1420-125*NY, 125 gm
(1/4 Ib) bottle, $43.90. (SP)-1988
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SAMPLE SUPPLI ERS

o WA= WR Scientific, main office, P.O Box 7900, San
Franci sco, CA 94120 and nunerous regional offices. Tel. (415)
467- 6202

SP = Anerican Scientific Products, CGeneral Ofices, 1430
Waukegan Road, McGaw Park, |IL 60085-6787 and numerous regi ona
offices. tel. (312) 689-8410

These are exanples. Al nost any chem cal supply conpany can
provide HgC 2 or HCl. Mist be reagent grade.
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APPENDIX 6
| MPORTANT ANOPHELES VECTORS OF MALARI A
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APPENDIX 6
| MPORTANT ANCPHELES VECTORS OF MALARI A:
North America:
a. Sout heastern - quadri macul at us.
b. Sout hwestern - freeborn.
c. Mexico - al bi manus, aztecus, pseudopuncti pennis.

Central America and West Indies:

al bi manus, aquasalis, bellator, pseudopuncti pennis,
puncti macul a.

South America:

al bi manus ( Ecuador, Col onbi a, Venezuela), albitarsis,

aquasalis, bellator, cruzii, darlingi, nuneztovari

(Northern), pseudopunctipennis (Northern and Western),

puncti macul a.

North Europe and Asia:

macul i penni s conpl ex (including atroparvus and nesseae),
pattoni (Northern China), sacharovi, Sensis (Southern

Chi na) .

Mediterranean-Southern Europe:

Morocco, Algeria, Tunisia through the Levant to the Sea of

Aral: troparvus (Spain, Portugal), claviger, dthali,

| abranchi ae, nesseae, pul cherrinus, sacharovi.

Desert-North Africa and Arabia:

hi spani ol a, multicolor, pharoensis, sergentii.

Ethiopia:

a. African - arabiensis, dthali, funestus, ganbiae, socki,
har greavesi, nelas (Wst Coast), nerus (East Coast),
moucheti, nili, pharoensis.

b. Yenmen - culicifacies, ganbiae, sergentii.
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8. Indo-Persian-lrag, Oman, Persia, Afghanistan, Pakistan, India,
Sri Lanka:

annul aris, culicifacies, dthali, fluviatilis, hyrcanus,
m ni mus, philippinensis, pulcherrinus, stephensi,
sundai cus, superpictus, varuna.

9. Indochinese Hill Zone-Foothills of Himalayas to Hills of S.
China, Burma, Thailand and Indo-China

annul ari s, bal abacensi s, dirus, macul atus, m ni nus.

10. Malaysian-Malaya, Indonesia, Borneo, Philippines,
Coastal Plains from S. China to Bengal:

aconi tus, bal abacensis, canpestris, dirus, donal di,
flavirostris (Philippines), letifer, |eucosphyrus,
macul at us, m nimus, nigerrimnus, philippinensis, sinensis,
subpi ctus, sundai cus.

11. Chinese-Central China, Korea, Japan:

| esteri, pattoni, sacharovi, sinensis.

12. Australasian:
bancroftii, farauti, karwari, koliensis, punctul atus,
subpi ct us.

Bruce-Chwatt, L. J. Essential Ml ariology. 2nd edition, New York;
John Wley and Sons, 1985. Harwood, R F. and Janes, M T.
Entonol ogy in Human and Animal Health. 7th edition, New York;
Macm | [ an Publ i shing Conpany, 1979.
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SAMPLE SF 600
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APPENDIX 7

USS CONTINUOUS C. OPS (CVN 26)

RECORD OF MALARIA CHEMOPROPHYLAXIS

() Patient placed on a regimen of DOXYCYCLINE 100 mg (one capsule) daily beginning two days
before entering malarious area, continuing during stay in malarious area, and continued for 28 days
after leaving the malarious area. Patient strongly encouraged to take medication with meals.

OR
() Patient placed on a regimen of MEFLOQUINE 250 mg (one tablet) weekly beginning two weeks

before entering malarious area, continuing during stay in malarious area, and continued for 4 weeks
after leaving the malarious area.

Patient directed to seek immediate medical attention if experiencing malaise, myalgia, backache,
headache, fever, chills, loss of appetite, dizziness, nausea, vomiting, diarrhea or fatigue.

Patient counseled that he/she will be ineligible to donate blood for three years following
termination of chemoprophylaxis.

PRIMAQUINE PHOSPHATE TERMINAL PROPHYLAXIS

G6PD Deficiency Test:
() POSITIVE - normal amount of enzyme present
Patient instructed to take PRIMAQUINE 15 mg daily
(one tablet) for 14 days after leaving malarious area.
() NEGATIVE - deficient amount of enzyme present

Patient advised to seek medical attention if experiencing signs and symptoms (described
above) of malaria.

Health Care Provider Signature & Stamp
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APPENDIX 8
SOURCES OF | NFORVATI ON ON MALARI A RI SK
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APPENDIX 8

SOURCES OF | NFORVATI ON ON MALARI A Rl SK

The risk of malaria transm ssion and the best recommended
chenopr ophyl axi s reginens for given areas of the world are
changing rapidly. The map in Appendix 2 will help determne if
mal aria is a concern in different areas of the world. For nore
up-to-date and detailed information on malaria risk and
chenoprophyl axis for a specific port or country, contact the
cogni zant NAVENPVNTMEDU or NAVDI SVECTECOLCONCEN, which are |isted
i n Appendi x 9.

Two readily avail abl e sources of information for current
assessnents of malaria transm ssion ri sk and recomended
chenopr ophyl axi s regi nens are:

Disease Risk Assessment Profile (DISRAP): These nulti-page
reports summari ze conmuni cabl e di sease risks in specific
countries and recommend appropriate preventive nedi ci ne neasures,
i ncludi ng mal ari a chenoprophyl axis. DI SRAPs are prepared by the
Navy preventive nedicine officers at the NAVENPVNTMEDUs. They
are reviewed and updated every six nonths. The assessnents of
risk are based on expected mlitary operations and the
recomendations reflect current Navy requirenments and nedi cal
AMALs. Current DI SRAPs can be requested by tel ephone call,
letter, or nmessage to the nearest NAVENPVNTMEDU or
NAVDI SVECTECOLCONCEN. DI SRAPs are avail abl e as hard copy, or
fl oppy di sks which can be used on shi pboard Medi cal Depart nent
conputers. |If floppy disks are preferred, please forward an
appropriate nunber of bl ank di sks.

Health Information for International Travelers: This
government publication is prepared by the Centers for D sease
Control (CDC), U.S Public Health Service. |Its country-by-country
lists of required inmunizations, areas of malaria risk and
recomended mal ari a chenoprophyl axis are especially useful for
advi sing active duty nenbers on | eave, as well as dependents and
civilians who are traveling to foreign countries. It is revised
and published annually and can be purchased from Superi nt endent
of Docunments, U.S. Governnent Printing Ofice, Washington, D.C.
20402, Tel ephone (202) 783-3238.
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MALARI A CONSULTANTS
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APPENDIX 9

MALARI A CONSULTANTS
GENERAL POLICY AND RECOMMENDATIONS

Cccupational and Preventive Medicine Division (MED 24)

Bureau of Medicine and Surgery

Navy Depart nent

Washi ngton, DC 20372-5120

Comrercial: (202) 653-0386, 1788; DSN. 294-1788, 1789; FAX
(202) 653- 1895

Navy Environnental Health Center (NEHC PM

2510 Wal ner Ave., Suite A

Norfol k, VA 23513-2617

Comrercial: (804) 444-7575; DSN. 564-7575; FAX: (804)
444- 3672

NAVENVI RHLTHCEN NORFCLK VA

GEOGRAPHIC AREA SPECIFIC INFORMATION - NAVENPVNTMEDUs

I nformation on the epidem ol ogy of nmalaria, drug resistance
patterns, nosquito vectors, |aboratory diagnosis and confirmation

O ficer In Charge

Navy Environnmental and Preventive Medicine Unit No. 2
Naval Station

Norfol k, VA 23511-6288

Commercial: (804) 444-7671; DSN. 564-7671; FAX  (804)
444-1191

STU LIl (804) 444-0247

AOR 100 Wl ongitude east to 20 WI ongitude, including

| cel and

NAVENPVNTMVEDU TWO NORFOLK VA

O ficer In Charge

Navy Environnmental and Preventive Medicine Unit No. 5

Box 143, Naval Station

San Diego, CA 92136-5143

Commercial: (619) 556-7070; DSN:. 526-7070; FAX: (619)

556- 7071

AOR: 100 W/l ongitude west to 150 WI ongi tude incl udi ng Al aska
NAVENPVNTMEDU FI VE SAN DI EGO CA

O ficer In Charge

Navy Environnmental and Preventive Medicine Unit No. 6
Box 112, Naval Station

Pear| Harbor, H  96860- 5040
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Comrercial: (808) 471-9505; DSN. 471-9505; FAX: (808)
474- 9361

AOR: 150 Wlongitude west to 70 E | ongi tude, except Al aska
NAVENPVNTMEDU SI X PEARL HARBOR H

O ficer In Charge

U.S. Navy Environnmental and Preventive Medicine Unit No. 7
PSC 824 Box 2760

FPO AE 09623 (Sigonella, Italy)

Commercial (fromwithin U S.): 011-39-95-56-4099
Comrercial (fromwthin Italy): 095-56-4099

FAX: 011-39-95-56-4100

DSN:  624-4099

AOR 70 E longitude west to 20 W1 ongitude, except I|cel and
NAVENPVNTMEDU SEVEN SI GONELLA | T

GEOGRAPHIC AREA SPECIFIC INFORMATION ON MOSQUITO VECTORS

O ficer In Charge

Naval D sease Vector Ecol ogy and Control Center
Naval Air Station, Building 130

Al anmeda, CA 94501-5039

Comrercial: (415) 869-3652; DSN. 686-3652
AOR 1000 E |l ongitude West to 700 E | ongi tude
NAVDI SVECTECOLCONCEN ALAMEDA CA

O ficer In Charge

Naval D sease Vector Ecol ogy and Control Center
Naval Air Station, Box 43

Jacksonville, FL 32213-0043

Commercial:  (904) 772-2424; DSN. 942-2424
AOR 700 E longitude West to 1000 W1 ongitude
NAVDI SVECTECOLCONCEN JACKSONVI LLE FL

NAVAL MEDICAL RESEARCH UNITS

These conmands are part of the Naval Medical Research and

Devel opnent Command and are | ocated at various areas around the
world. All conduct tropical nedicine research and can provide
information on the epidem ol ogy of malaria, antinmalarial drug
resi stance, and nosquito vectors within their geographic areas of
research.

Naval Medi cal Research Institute
Director for Malaria Prograns
12300 Washi ngton Ave

Rockville, MD 20852
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Commercial : (202) 295-0026 or 2079; DSN. 295-0026 or 2079
FAX: (202) 295-6171

Commandi ng O ficer
U.S. Naval Medical Research Unit No. 3
APO New Yor k 09527
(Cairo, Egypt)
Comrerci al : Ask overseas operator for Cairo, 820727
NAVVEDRSCHU THREE CAlI RO EGYPT

O ficer In Charge
U.S. Naval Medical Research Unit No. 2 Detachnent
APO San Franci sco 96356
(Jakarta, Indonesia)
Comrerci al : Ask overseas operator for Jakarta, 414-507
NAVVEDRSCHU TWO DET JAKARTA I D

O ficer In Charge

U.S. Naval Medical Research Institute Detachnent

APO M am  34031-0008

(Li ma, Peru)

Comrerci al : Ask overseas operator for Linma, 52-1560

NAVMEDRSCHI NSTI TUTE DET LI MA PE

Commercial: (within U S.') 011-51-14-52-1560 or 9662

Commercial: (fromother countries) Ask overseas operator for

Li ma, 52-1560 or 9662
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APPENDIX 10

RECOMVENDED SUPPLI ES AND TRAI NI NG Al DS
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APPENDIX 10

RECOMVENDED SUPPLI ES AND TRAI NI NG Al DS

The followng is an extensive, but not all-inclusive list of
itenms that can be used for personal protection and nmalaria
chenoprophyl axis and treatnent. Itens not in the Federal Supply

System may have to be purchased for special circunstances such as
t he devel opnent of new patterns of drug resistance of the
vectors. The cognizant Navy Environnental and Preventive
Medi ci ne Unit (NAVENPVNTMEDU) or Navy Di sease Vector Ecol ogy
Control Center (NAVD SVECTECOLCONCEN) nust be contacted for
advice on newitens or itens situationally required because of a
uni que depl oynent or geographi cal contingenci es.

PERSONAL PROTECTION MEASURES

NSN | TEM

6840- 00- 753- 4963 | nsect repellent, clothing and personal, 75
percent DEET, 2 ounces

6840-01-167- 6674 | nsecticide, D phenothrin, 2 percent

6840-01- 278- 1336 | nsect repellent, clothing, Pernethrin
aerosol, 6 ounce can

6840- 01- 284- 3982 | nsect repellent, personal, 35 percent DEET,
2 ounces

7210- 00- 266- 97936 | nsect Bar (netting), cot type

7210- 00- 267- 5641 Pol es, insect bar (for suspending insect
bar)

8415- 01- 035- 0846 Par ka, fabric nmesh, insect repellent (DEET
j acket) - size smal

8415- 01- 035- 0847 Par ka, fabric nmesh, insect repellent (DEET
j acket) - size nedium

8415- 01- 035- 0848 Par ka, fabric nmesh, insect repellent (DEET
j acket) - size large

8415- 00- 935- 3130 Head net, insect
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ANTIMALARIAL DRUGS

6505- 00-117- 6450 Chl or oqui ne phosphate tablets, 0.5 gm 500's

6505- 00- 913- 7905 Chl or oqui ne/ Pri maqui ne phosphate tablets,
i ndividually seal ed, 150's

6505- 00- 299- 8273 Pri magqui ne phosphate tablets, 1000's

6505- 01- 132- 0257 Pyri met ham ne-sul f adoxi ne (Fansi dar(R))
tablets, 25's

6505- 00- 957- 9532 Quinine sulfate, 325 ng capsul es, 100's

6505- 01- 095-4175 Doxycycline, 100 ng tablets, 50's

6505- 01-078- 3717 Chl or oqui ne hydrochl oride, injection

6505- 00- 864- 6298 Qui ni di ne gl uconate, injection

6505- 00- 074- 4582 Qui ni ne di hydrochl oride, injection **

6505- 01- 315- 1275 Mef | oqui ne hydrochl oride, tablets, 25's

** Parenteral quinine dehydrochloride is only available in
l[imted supply through the Defense Personnel Support Center
(DPSC), Phil adel phia, PA. On an energency basis, requesters mnust
contact DPSC by the 24-hour tel ephone nunber: AUTOVON: 444-2111
Commerci al : (215) - 952-2111.

TRAINING AIDS

1. Bench Aids for the Diagnosis of Malaria. These consi st
of a set of eight glossy plates. Available fromWrld Health
Organi zation Publications Center USA, 49 Sheridan Avenue, Al bany,
NY 12210. (518) 436-9686. Cost is |less than $15.00, which
i ncl udes shi ppi ng and handl i ng.

2. Audi ovi sual Ai ds

a. 801472 DN - Vector-Borne Diseases: Qur Constant
Eneny.

b. 802373 DN - Ml aria Prevention

c. 504463 DD - Di sease Vector Surveillance and Control
in Arid Regions

d. 802372 DN - Insect Repellent: Do It Yourself
Protecti on From Vect or-Borne D sease.
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APPENDIX 11

GLOSSARY

anemia - A level of red blood cells lower than the lower limts
of normal, as neasured by such tests as a henogl obin | evel or
hematocrit. Malaria causes anem a by destroying red bl ood cells,
(henol ysis), however the degree of anem a may be nore than can be
conpl etely accounted for by the anmount of henolysis. See
"henogl obi n" and "hematocrit."

anorexia - A lack of appetite for food. A lack of desire for,
or interest in eating.

arthralgia - Pain or aching of the joints.

chemoprophylaxis - A nethod of attenpting to prevent malaria by
taking various drugs prior to, during, and after exposure to
mal ari a. Chenoprophyl axis can be very effective, but is never
100% ef fecti ve. Chenoprophylaxis is also called "suppressive
treatnment."

cinchonism - Side effects seen when serum |l evels of quinine or
qui ni di ne becone excessively high. These effects may include
tinnitus, headache, nausea, diarrhea, altered auditory acuity,
and blurred vision. The termitself derives from cinchona bark,
the original source of quinine.

clinical cure - Elimnation of the malaria synptons, w thout
necessarily elimnating all of the nmalaria parasites. See
"radi cal cure,” and "suppressive cure."

comatose - A nental state of extreme unconsci ousness, from which
a person cannot be aroused.

cure - See "clinical cure,”
cure."

"radi cal cure,” and "suppressive

cyanosis, cyanotic - Bluish-purple in color.

defervescence - The reduction of a patient's abnormally el evated
tenperature into the normal range. This may occur suddenly and

dramatically, often with significant sweating, a process in which
the fever is said to have "broken." It may al so occur gradually.

delirious - A nental state characterized by the expression of
confused and unconnected ideas. Typically, these are expressed
w th great excitenent and change rapidly. 111l usions,

hal | uci nations, and notor excitenent nmay al so be present.
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dyspnea - Difficulty breathing.

eosinophilia - An increased nunber of a particular type of white
bl ood cell called an "eosinophil." Eosinophilia is often
associated with parasitic infections, but not with malari a.

erythrocyte - Red blood cell. In nmalaria, the word is commonly
used as "erythrocytic stage" to refer to that stage in the

mal aria parasite's life cycle when it lives within the

eryt hrocyte.

erythrocytic stage - See "erythrocyte.

exoerythrocytic stage - The stage in the malaria parasite's life
cycle when it lives outside the red blood cells, within the liver
cells (hepatocytes).

fever paroxysm - See "paroxysm"

fluid overload - A condition in which an excessive anount of |V
fluids and/or bl ood products have been adm nistered to a patient.
In its nore severe stages, it may produce pul nonary edema and
vari ous degrees of difficulty breathing. See "pul nonary edema."

fluid resuscitation - Admnistration of fluids, usually by IV, in
an attenpt to correct a |l oss or decrease in blood fluid vol une.
The | oss may be actual, as with henorrhage, profuse sweating or
diarrhea, relative, or both. A relative |oss of blood vol une
occurs when the vascul ar systemdil ates, increasing the total

vol ume occupi ed by the sanme anmount of blood. Fluid resuscitation
is undertaken with a variety of IV fluids, such as normal saline,
and may al so include bl ood repl acenent.

flush - To appear reddish in color, due to physiol ogi c changes.

gametocyte - The early sexual stage cells of the nalaria parasite
which formin the red blood cell. Both macroganetocytes
("femal e") and m croganetocytes ("nale") are formed, in separate
bl ood cells. Ganetocytes are ingested by a nosquito when she
takes a blood neal. Plasnodiumfalciparum alone, forms crescent
or banana shaped ganetocytes, obscuring the red blood cell in the
process. The banana shaped ganetocyte is the easiest diagnostic
feature to find, when attenpting to diagnose mal aria, and the
nmost reliable.

hematemesis - Vomting of overt blood. The blood may be bright
red, or old, clotted, and dark red, ("coffee grounds").
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hematochezia - Passing overt blood rectally. The bl ood may be
bright red, or dark red-black, ("devils food cake"), fou
snmel ling, and sticky.

hematocrit - The proportion of blood nade up of red blood cells
instead of serum Normal hematocrit values are 39-49% (nen) and
33-43% (wonen), (0.39-0.49 and 0.33-0.43 in SI reference units).

hemoglobin - The chem cal in the red blood cell which carries
oxygen. Normal henogl obin values are 13.6-17.2 g/dL (nen) and
12.0-15.0 g/dL (wonen), (136-172 g/L and 120-150 g/L).

hemolysis - The destruction of red blood cells within the
circulatory system Ml aria causes henolysis when the nmalaria
parasites rupture out of the red blood cells.

hepatocyte - Liver cell.
heptomegaly - An enlarged liver. An unusual finding in malaria.
hyperpyrexia - An extrenely high fever.

hyperthermia - A significantly elevated tenperature. There is no
standard definition, but any tenperature of 105°F (40.5°C) or
greater woul d probably qualify.

hypnozoite - A later stage of the malaria parasite in the liver
cells. After the initial nosquito bite and cl earing of
sporozoites by liver cells, sone parasites becone latent in the
liver cells. They can becone active nonths or years |ater, and
produce a recurrent malaria attack. Apparently, only Plasnodi um
vi vax and Pl asnodi um oval e are capabl e of devel oping a | atent
stage and form ng hynozoites. Primaquine is the only comonly
used drug which is active agai nst hypnozoites.

hypoglycemia - A bl ood glucose |evel less than the |ower |evel of
normal, which is 70-110 ng/dL (3.9-6.1 mmol /L in SI reference
units). ducose |evels approaching 40 and bel ow i ndi cate severe
hypogl ycema, a life-threatening condition and a nedi cal
energency. Hypoglycema is not uncommon in malaria, because

mal aria parasitized red blood cells utilize glucose at 75 tines
the normal rate. In addition, treatnment with quinine, and
presumabl y quinidine, stinulates insulin secretion.

hyponatremia - A serum sodiumlevel less than the lower limt of
normal, which is 135-147 nEq/L (135-147 mol /L in SI reference
units). Serum sodium | evels approaching 120 and bel ow i ndi cate
severe hyponatrem a, and are a nedi cal energency. Hyponatrem a
can be seen in malaria, and significant hyponatrema is

i ndicative of conplicated malaria, a life-threatening condition.

APP-11-216
CH 1 AUG 95



hypotension - See "orthostatic hypotension.”

icterus - A yellow discoloration of the eyes due to an el evated
bilirubin. The bilirubin nust be about 2.5-3.0 ng/dL (43-51
mml /L in SI reference units) before the first faint

di scoloration can been. Oten identified as "scleral" icterus,
because it appears on the sclera or "white" of the eye.

immune - The ability of the body to control or nodify a nmalaria
attack because of antinalarial antibodies and other protective
reacti ons which have devel oped in response to previous nalaria
attacks. Imune individuals live in areas endemic for nalaria
and are repeatedly infected. The immunity they devel op does not
prevent or cure malaria attacks, but controls the attack so the
i ndi vi dual has mnimal or no synptons. Such individuals
typically have low | evels of nmalaria parasites in their bl ood.

incubation period - The tine period fromwhen nmalaria parasites
are first injected into a person by a nosquito bite until the
person devel ops synptons of nal ari a.

Jaundice - A yellow discoloration of the skin due to an el evated
bilirubin. The bilirubin generally nmust be above 2.5-3.0 nyg/dL
(43-51 mmol /L in SI reference units) before the faintest

di scol orati on can be seen.

leukocytosis - A total white blood cell count higher than the
upper Iimt of normal, which is 11,000 per cubic mllineter.
Strictly speaking, |eukocytosis refers only to an elevation in

t he nunber of pol ynorphonucl ear | eukocytes, however, because
these usually nake up the majority of white blood cells, if they
are increased, the total white cell count is usually also

i ncreased.

leukopenia - A total white blood cell count |ess than the | ower
[imt of normal, which is 5,000 per cubic mllineter. Strictly
speaki ng, | eukopenia refers only to a reduction in the nunber of
pol ynor phonucl ear | eukocytes, however because these usually make
up the majority of the white blood cells, if they are reduced,
the total white cell count is usually also reduced.

lymphadenopathy - Lynph nodes which are enl arged enough to be
detected by a probing touch (pal pation). Lynphadenopathy is not
a feature of malaria.

malaise - The patient's subjective feeling of being sick, ill,
not well or not healthy. This sensation is vague, and nay range
frommld to severe inintensity. It may be the only synptom or
may be acconpani ed by other signs and synptons. "I feel sick,"
"l don't feel too good," etc.
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merozoite - The end product of the asexual reproductive stage
(schi zogony) of the malaria parasite life cycle. This takes
place in the red blood cell or the liver cell. Wen schizogony
is conplete and the red blood cell ruptures, nerozoites are

rel eased and travel to other red blood cells to infect them
When schi zogony takes place in liver cells, nerozoites rel eased
fromthe ruptured liver cells travel to red blood cells and
infect them Wth two species, Plasnodi umvivax and Pl asnodi um
oval e, merozoites released fromliver cells wll also travel to
other liver cells and infect them

myalgia - Pain or aching of the nuscles.

obtundation - A nental state in which sensations or pain are
dul l ed or bl unted.

oliguria - Production of an abnormally small anount of urine.

oocyst - A cyst on the outer wall of the nosquito's stomach, in
whi ch sporozoites devel op. Wien mature, the cyst ruptures,

rel easi ng sporozoites into the body cavity, where they mgrate to
the nosquito's salivary gl and.

orthostatic hypotension - A decrease in blood pressure which
occurs when an individual goes froma reclining or seated
position to a standing one. A decrease of a few nmof nercury is
consi dered normal, but decreases nore than that are considered to
be orthostatically induced hypotension, especially if acconpanied
by synptons such as faintness, |ight-headedness, dizziness, and
an increased pulse. Othostatic hypotension is common in

mal ari a.

parasitemia - The condition in which nmalaria parasites are
present in the red blood cells. If there is no fever or other
synptons of mal aria, except for an enlarged spleen, the condition
is referred to as "asynptomatic parasitem a."”

paroxysm - An attack, or sharp increase in intensity, of a
synpt om of a di sease, which usually recurs at intervals. Malaria
is classically described as producing fever paroxysns, sudden
severe tenperature el evations acconpani ed by profuse sweati ng.
However the majority of cases do not show a fever paroxysm

Theref ore expecting one is not useful diagnostically, and can be
dangerous if waiting for one delays treatnent.

petechiae - Small, flat, purplish lesions in the skin, usually 1-
3 mMmin dianmeter. They are nost commonly seen when the platel et
count is very low, and are due to a clotting defect. They may

al so be due to i nmune conpl exes deposited in the skin.
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petechial rash - See "petechiae".

presumptive treatment - Adm nistration of antimalarial drugs to a
patient suspected of having nalaria, but done before the results
of laboratory tests for nmalaria are available to confirmthe

di agnosi s.

prophylaxis - See "chenoprophyl axis."

prostration - A state characterized by an extrene | oss of
st rengt h.

pulmonary edema - Accunul ation of fluid in the alveol ar spaces or
air sacs of the lungs, due to | eakage of fluid into them This
may result in difficulty breathing. It is generally due to a
breakdown of the stability of the nenbranes |ining the alveol ar
spaces and/or an excess anount of fluid in the vascular system a
condition known as "fluid overload."

radical treatment - Treatnent intended to achieve a radical cure.
Such treatnent generally requires use of a drug such as

pri maqui ne which is active against the exoerythrocytic stage
parasites.

radical cure - Conplete elimnation of malaria parasites fromthe
body so that rel apses cannot occur.

rales - Crackling sounds heard at the end of inspiration when
l[istening to the lungs with a stethoscope. Their presence is
general |y consi dered abnornal .

RBC - Red bl ood cell.

recrudescence - A repeated attack of malaria (short term
rel apse), believed to be due to the survival of the malaria
parasite within the red bl ood cells.

recurrence - A repeated attack of malaria after many weeks or
mont hs (or sonetinmes years), also called a long termrel apse. It
is believed to be due to a reinfection of the red blood cells
fromnmal ari a parasites (hypnozoites) which have remained within
the liver cells (hepatocytes), the exoerythrocytic stage.

relapse - A repeated attack of nmalaria, nmanifested by synptons,
parasitem a, or both. A repeat attack is considered a rel apse
only when the interval since the |last attack is greater than the
usual interval between fever paroxysns.

resuscitation - See "fluid resuscitation."
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rigor - A severe chill, characterized by obvi ous shaki ng of the
body.

sallow - Pal e, reddish-yellow in color.

schizogony - The asexual reproductive stage of the malaria
parasite. In the red blood cells, schizogony transforns a
trophozoite into nunmerous nerozoites. A simlar process happens
ininfected liver cells.

scleral icterus - See "icterus."

splenomegaly - An enl arged spl een, a not uncommon finding in
mal aria. Oten, splenonegaly can be detected by sinple physical
exam nation

sporozoite - The stage of the malaria parasite which is injected
into the bl oodstream by the biting nosquito. Sporozoites are
cleared fromthe bl oodstreamby the liver within about 30 m nutes
after the bite.

stuporous - A nental state characterized by a significant |ack of
consci ousness, wakeful ness, or awareness of one's surroundi ngs.

suppressive treatment - Treatnent intended to prevent or
elimnate clinical synptons, parasitem a, or both by the early
destruction of parasites in the red blood cells. It does not
necessarily prevent or elimnate the nmalaria parasite infection,
and overt nmalaria may develop after the drug is stopped.
Suppressive treatnment is also called "chenmoprophyl axis. ™"

suppressive cure - Conplete elimnation of all malaria parasites
fromthe body by neans of continuous suppressive treatnent.

tachycardia - A heart rate which is increased over the upper
[imt of normal, customarily taken as 100 beats per m nute.

tachypnea - A respiratory rate which is increased over the upper
[imt of normal, customarily taken as 20 breaths per m nute.

thrombocytopenia - A platelet count | ess than the |ower |evel of
normal , which is 150,000. Significantly |low platelet counts are
associated with clotting inpairnent and del ay, however the

pl atel et count generally nust be bel ow 50,000 before there is
much danger of spontaneous bl eeding. Thronbocytopenia is not
unusual in malaria, although spontaneous bleeding is rare.

tinnitus - A ringing sound in the ears.
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treatment - See "presunptive treatnent," "radical treatnent," and

"suppressive treatnent."

trophozoite - The early stage of the nalaria parasite in the red
bl ood cel | .

urticaria - Hves. Nunerous |ocalized swellings in the skin.
Uticaria may range from many, nore or less uniformlesions, a
fewmto a fewcmin diameter, to large blotchy irregular
swel |'i ngs.

vasodilation - An increase in the dianeter of the small vessels
of the vascular system The result is often an increase in the
overall volune the vascul ar systemcan hold, while the actual
vol une of blood and serumremain the sane. The net result is
often a decrease in blood pressure, which may be significant.
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